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Acceleration 
cardiovascular response, 682 
G,, fluid and electrolyte shifts, 67 
thermoregulatory responses, 74 
Acclimatization: see Temperature, and the 
specific environmental condition 
Acetazolamide 
hydrogen, central nervous system, in 
hypercapnia, 667 
Acid-base status 
pH changes, plasma, 928 
Acidemia 
lactate levels, 44 
Acidosis 
metabolic, pulmonary perfusion and gas 
exchange, 279 
respiratory, pH, intracellular, airway 
smooth muscle, 408 
Action potentials: see Potentials 
Adenosine monophosphate, cyclic 


fat cell ghosts, physical training effects, 


884 
temperature-regulating centers, 257 
thermai stress, 257 
Adenosine triphosphatase 
myofibril, functional overload, 267, 312 
myofibril, running time course changes, 
267 
Adenylate cyclase 


fat cell ghosts, physical training effects, 


884 
Adrenal gland 
adaptation to endurance training, 753 
Adrenergic blockade: see Blockade 
Aerobic conditions 
pulmonary artery response, 438 
Aerobic power 
endurance exercise-induced, 372 
maximal, estimation, 833 
ozone exposure, 531 
trained athletes, 833 
Aerosols 
histamine: see Histamine 
Afferents 
chest wall, respiration regulation, 
neonatal, 362 
vagal, cardiopulmonary, anodal block, 
461 
Air embolism: see Embolism 
Air, hyperbaric 
electrocardiogram changes, 614 
Air pollution 
work performance, maximum, 531 
Airflow: see also Flow 
bulk, asthma, exercise-induced, 22 
expiratory, reflex control, 80 
turbulent, meter for long-term 
monitoring, 456 
Airway 
axial forces, 773 
closure, measurement, helium and 
nitrogen techniques, 859 
collapsibility, dynamic bronchial, 699 
density dependence, inhaled histamine 
and, 508 
dynamics, high altitude, 245 
electrical and ion transport properties, 
735 


histamine, inhaled, effects, 508 
obstruction, arm and leg work-induced, 
565 
pH, smooth muscle, 408 
pressure: see Pressure 
protein permeability, epithelial, 144 
respiratory acidosis, 408 
smoking, effects, 508 
Airway expansion 
peripheral pulmonary, photography, 
976 
pulsating bubble, 976 
surfactant effects, 976 
Alanine 
exercise and, 525 
Alcohol elimination 
total body water and lean body mass 
estimation, 803 
Aldosterone 
heat exposure, 554 
urinary, extraction and 
radioimmunoassay, 643 
Alkalemia 
lactate levels, 44 
Allergy 
bronchospasm, parasympathetic 
system, 600 
Altitude, high: see also Hypoxia 
airway dynamics, 245 
capillary vascularization, myocardial, 
501 
cardiac output, 722 
catecholamines, urinary excretion, 728 
Feulgen-DNA levels, myocardial, 501 
elasticity, lungs, 245 
expiratory flow rate, 245 
growth, lungs, 245 
lung mechanics, 413 
oxygen affinity (goose, guanaco), 139 
oxygen capacity, blood (harbor seal), 852 
stroke volume, 722 
Alveolar capillaries 
protein permeability, 144 
Alveolar dead space: see Dead space 
Alveolar gases: see Gas; Gases; and the 
specific gas 
Alveolar macrophages: see Macrophages 
Alveolar membrane 
fluid flow, 144 
protein permeability, 144 
Alveolar pressure: see Pressure 
Amino acids 
uptake, insulin effects, lungs, 216 
a-Aminoisobutyric acid 
uptake, insulin effects, lungs, 216 
Anesthesia: see also specific anesthetic 
dental, supersaturation, 758 
gas distribution, intrapulmonary, 391 
gaseous, supersaturation, 758 
mucociliary clearance, measurement, 
451 
respiratory effects in newborn, 845 
temperature and pressure reversal 
(fish), 329 
Anodal block 
medullated cardiopulmonary vagal 
afferents, 461 
Antidiuretic hormone 
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regulation after thermal stress, cAMP 
effects, 257 
Antigens 
allergy: see Allergy 
Ascaris suum, rapid, shallow breathing, 
role of vagus nerves, 101 
Antihistamine 
ion transport, tracheal epithelium, 735 
Aortic chemoreceptors 
function, 344 
Aortic depressor nerves 
chemoreceptor function, 344 
Aortic rings 
cold-induced responses to 
catecholamines, 349 
Apnea 
lactate responses, arterial, 39 
Apoproteins 
metabolism, pulmonary surfactant, 483 
Apparatus and techniques: see also 
Models; Computers 
airfiow, turbulent, meter, 456 
aldosterone, urinary, extraction and 
radioimmunoassay, 643 
«nodal block, 461 
antirotatory restraint device, for 
multicatheter perfusion, 449 
blood flow, pulmonary capillary 
atraumatic measurement, 980 
bullfrog palate clearance method, 761 
cannulation, intratracheal, for 
mucociliary clearance measurement, 
451 
cantilever beams for muscle research, 
786 
carbon dioxide production, 
determination from respiratory 
functions alone, 117 
carbon dioxide production, 
measurement with flow-through 
mask, 120 
catheters, intrafetal, 661 
energy metabolism determination from 
respiratory functions alone, 117 
ergometry: see Ergometry 
ethanol dilution, total body water and 
lean body mass estimation, 803 
helium bolus, closing volume 
measurement, 859 
mathematical models: see Models 
microelectrode, electrical interaction 
between proximal bundle branches 
and subjacent muscle, 235 
microspheres, labeled: see Radionuclide 
studies 
monitoring, turbulent airflow meter, 
456 
mucociliary clearance, tracheal, 
measurement, 451 
nitrogen, single-breath method, closing 
volume measurement, 859 
oscillation technique, modified forced, 
650 
oxygen consumption, determination 
from respiratory functions alone, 117 
oxygen consumption, measurement 
with flow-through mask, 120 
oxygen tension, prediction from oxygen 
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Apparatus and techniques (continued ) 
saturation using standard oxygen 
hemoglobin equilibrium curve, 985 

patient-ventilator circuits, turbulent 
airflow meter for long-term 
monitoring, 456 
photography, peripheral pulmonary 
airway expansion, 976 
plethysmography: see Plethysmography 
pressure-volume characteristics, curve- 
fitting analysis, 111 
radioimmunoassay, aldosterone, 643 
radionuclides: see Radionuclide studies 
radiotelemetry, renal function, cold and 
dehydration effects (prairie dog), 295 
respiratory equipment, effects on 
endurance in hard work, 28 
respiratory movements, fetal, 661 
respiratory resistance measurement, 
forced oscillation technique, 650 
respirometry, flow-through, 120 
rheometer, magnetic, for mucus 
rheology, 797 
spirography, forced expiration, 607 
temperature control system for water- 
perfused suits, 636 
tritium dilution, for estimation of total 
body water and lean body mass, 803 
water loss, evaporative, measurement 
with flow-through mask, 120 
Arm 
work-induced asthma, 565 
Arousal 
hibernation: see Hibernation 
Arteries 
chemoreceptors: see Receptors 
lactate responses, during apnea or 
breathing nitrogen, 39 
gases: see Gases, or the specific gas 
Ascaris suum antigen 
breathing, role of vagus nerves, 101 
Ascorbic acid 
plasma, heat acclimatization, 711 
Asphyxia 
breath-holding time, 717 
Mueller maneuver, 71 
Valsalva maneuver, 7 
Aspirin 


7 
17 


pulmonary vasoconstriction, hypoxic, 
903 
Asthma 
histamine infusion, 221 
lung mechanics, 221 
parasympathetic system, 600 
ventilation distribution, frequency 
dependence, 548 
Asthma, exercise-induced 
arm vs. leg work, 565 
bronchial, hypocarbia and hyperpnea 
mechanisms, 22 
flow limitation, density dependence, 746 
flow limitation, site, 746 
mechanisms, 746 
mediator release, 746 
vagal efferents, 746 
Atelectasis 
pulmonary shunt flow, 196 
Athletes: see Exercise, training 
Atropine 
exercising heart, 878 
mucociliary clearance, tracheal, 761 
Autonomic blockade: see Blockade 
Autoregulation 
ventilation-perfusion, hypoxic 
pulmonary vasoconstriction, 56 


Axiai force: 
bronchial tree, 773 


Batioon 


esophageal, dynamic compliance, 
postural changes, 706 
Barium sulfate 
clearance, mucociliary, measurement, 
451 
Bed rest 
fluid and electrolyte shifts after G, 
acceleration, 67 
Behavior 
motivated, antirotatory device, 449 
Bicarbonate 
dehydration, pH changes, plasma, 928 
generation, cerebrospinal fluid, 667 
regulation, cerebrospinal fluid, in 
hypercapnia, 667 
Bicycling: see Exercise, bicycling; 
Ergometer 
Biochemical systems 
functions, exercised-trained heart, 426 
Biomechanics 
vibration effects, 682 
Biopsy, needle 
muscle, glycogen analysis, 129 
Bleeding volume: see Volume 
Block 
anodal, medullated cardiopulmonary 
vagal afferents, 461 
Blockade 
adrenergic, hemodynamic response to 
graded exercise, 133 
adrenergic, lactate levels, pH effects in 
hypoxia, 44 
autonomic, exercising heart, 878 
Blood: see also Hematocrit; Hematology; 
Hemoconcentration; Hemodilution; 
Hemodynamics 
changes after two dives, 838 
constituents: see specific constituent 
gases: see Gases, and the specific gas 
respiratory functions (mouse deer), 673 
solute concentration, exercise, 739 
venous admixture, in hemorrhage and 
shock, 279 
viscosity (mouse deer), 673 
Blood flow: see also Flow 
distribution, inert gas elimination and, 
889 
leg, during exercise in hyperoxia, 385 
pulmonary, isocapnic hypoxia, 413 
pulmonary capillaries, atraumatic 
measurement, 980 
renal, hibernation, 420 
renal, hypothermia, 420 
vibration effects, 682 
Blood pressure: see also Pressure 
B-adrenergic blockade, 133 
exercise, graded, 133 
renal, hibernation, 420 
renal, hypothermia, 420 
training, 935 
vibration effects, 682 
Blood transfusion: see Transfusion 
Blood volume: see also Volume 
heat exposure, 252 
oxygen capacity (harbor seal), 852 
renal, hibernation, 420 
renal, hypothermia, 420 
Body composition 
adaptation to endurance training, 753 
estimation by ethanol dilution, 803 
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fat-free body mass. density, 731 
oxygen capacity, blood (harbor seal), 852 
Body fluids: see Fluid 
Body mass: see also Mass 
fat-free, composition, factors, 731 
fat-free, density, factors, 731 
lean, estimation by ethanol dilution, 803 
lean, estimation by tritium dilution, 803 
oxygen storage and (beaver), 545 
Body position: see Postural changes 
Body size: see Size 
Body temperature: see Temperature; 
Thermoregulation; and the specific 
condition 
Body water, total: see Water 
Bolus method 
closing volume measurement, 859 
Bradycardia 
training, 935 
Breath holding 
Mueller maneuver, effect, 717 
Valsalva maneuver, effect, 717 
Breathing: see Respiration 
Bronchi 
collapsibility, dynamic, 699 
Bronchial asthma: see Asthma 
Bronchial tree 
axial forces, 773 
Bronchitis 
ventilation distribution, frequency 
dependence, 548 
Bronchoconstriction 
aerosol histamine, 946 
antigen-induced, 101 
histamine infusion, 221 
Bronchopulmonary receptors: see 
Receptors 
Bronchospasm 
antigen-induced, 600 
parasympathetic system, 600 
Bullfrog palate clearance method 
mucus clearance, 76! 
Bundle branches, proximal 
electrical interaction with subjacent 
muscle, 235 
electrical isolation, 235 


C fibers 
anodal block, 461 
Calcium 
transport, exercise-trained heart, 426 
Calorimetry 
partitional, convective heat transfer 
coefficient in water, 93 
cAMP: see Adenosine monophosphate, 
cyclic 
Cannulation 
intratracheal, mucociliary clearance 
measurement, 451 
Cantilever beams 
muscle research, 786 
Capacitance-plethysmograph: 
Plethysmography 
Capacity, total lung 
histamine, inhaled, effects, ! 
smoking effects, 508 
Capacity, vital 
forced, measurements, 607 
Capillaries 
hematocrit, Fahraeus effect, 578 
hematocrit, mainstream flow effect, 578 
Capillaries, alveolar 
protein permeability, 144 
Capillaries, lung 
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blood flow, atraumatic measurement, 
gan 
filtration coefficient, 13 
permeability to horseradish peroxidase, 
13 
red blood cells, effect of osmolality, 941 
Capillaries, myocardial 
Feulgen-DNA levels, hypoxia, 501 
vascularization, hypoxia, 501 
Carbon dioxide 
asthma, exercise-induced, 22 
elimination, bicycle exercise, 959 
membrane transport, alveolar and 
pulmonary end-capillary, 323 
reactions, plasma pH changes, 928 
pressure, alveolar end-capillary CO, 
and, 323 
Carbon dioxide production 
determination, from respiratory 
functions alone, 117 
flow-through respirometry, 120 
sinusoidal work, 300 
Carbon dioxide secretion 
alveolar, 323 
charged membrane hypothesis, 323 
pulmonary end-capillary, 323 
Carbonic anhydrase 
pH changes, plasma, 928 
Cardiac output 
altitude exposure, 722 
atraumatic measurement, 980 
hypoxia, 722 
mouse deer, 679 
Cardiogenic gas: see Gases 
Cardiopulmonary receptors: see Receptors 
Cardiopulmonary system 
vagal afferents, anodal block, 461 
Cardiovascular dynamics 
autonomic blockade, cardiac, 878 
exercise, 878 
Cardiovascular system 
exercise adjustments, 403 
norepinephrine effects, in exercise 
training, 166 
vibration-induced responses, 682 
Carotid chemoreceptors 
function, 344 
Catecholamines 
cold-induced responses, 349 
excretion, urinary, at high altitude, 728 
exercise, 525 
Catheters 
intrafetal, 661 
Cells: see specific type or site 
Central nervous system 
bicarbonate, cerebrospinal fluid, 
regulation in hypercapnia, 667 
hydrogen ion transport, hypercapnia, 
667 
Centrifugation 
acceleration effects on 
thermoregulatory responses, 74 
Cerebral trauma 
pulmonary vascular response, 335 
Cerebrospinal fluid 
bicarbonate regulation, hypercapnia, 
667 
Charged membrane hypothesis 
carbon dioxide secretion, 323 
Chemodenervation: see also Receptors 
ventilatory response (fetal lamb), 630 
Chemoreceptors: see Receptors 
Chest wall 
afferents, respiration regulation, 
neonatal, 362 


Children 
lung recoil, relationship to lung volume 
and maximum expiratory flow, 817 
Cholinergic nerves 
bronchospasm, antigen-induced, 600 
Circadian rhythm: see Rhythm 
Circulation 
vibration-induced responses, 682 
Citrate synthase 
myofibril, running time course changes, 
267 
Clearance: see specific site and substance 
Closing volume: see Volume 
Coagulation 
intravascular, exercise effects, 865 
Cold acclimatization 
ketone bodies, 159 
nonshivering thermogenesis, 159 
Cold adaptation 
catecholamines, 349 
Cold exposure 
acceleration, thermoregulatory effects, 
74 
catecholamines, 349 
neural signals, sorting, spinal cord, 154 
renal function (prairie dog), 295 
thermoregulatory heat production, 
prediction equation, 377 
thermosensitivity, spinal cord, 154 
Cold water: see Water 
Collagen 
network, lungs, 206 
Collapsibility 
airway, dynamic, 699 
bronchial, dynamic, 699 
Compliance, dynamic 
body position, 706 
time constant, 706 
Compliance, lungs 
antigen-induced tachypnea, 101 
hypoxia, isocapnic, 413 
pressure-volume curve-fitting analysis, 
111 
Compliance, muscle 
cantilever beam design, 786 
Computer 
forced oscillation technique for 
measurements of respiratory 
resistance, 650 
programmable calculator, for pressure- 
volume curve-fitting analysis, 111 
respiratory, automated, 968 
respiratory response to exercise, 968 
ventilatory and gas exchange dynamics, 
in sinusoidal work, 300 
Conditioning 
environmental, thermoregulatory 
responses to acceleration, 74 
Connective tissue: see Tissue, and the 
specific site 
Contraction 
heart: see Muscle, heart 
smooth muscle: see Muscle, smooth 
uterine, oxygen changes, mathematical 
model, 179 
Convective heat transfer: see Heat 
transfer 
Core temperature: see Temperature, coi 
Coronary disease 
exercise capacity after myocardial 
infarction, 782 
Corpuscles 
hemoglobin, G, acceleration and bed 
rest, 67 
Corticesterone 


hypothermia, 694 
Cortisol 
aldosterone response to heat, 554 
hypoxic exercise, 587 
renin response to heat, 554 
Counterperfusion 
gases, supersaturation by, 758 
Creatine phosphokinase 
exercise capacity after myocardial 
infarction, 782 
Critical size: see Size 
Cycle 
estrous: see Estrous cycle 
Cycling: see Exercise, bicycling; 
Ergometer, bicycle 
Cystic fibrosis 
expiration, forced, measures, 607 


Dead space 
alveolar, intracranial pressure increase, 
335 
cardiogenic gas mixing, pericardial 
fluid effects, 5 
physiological, hemorrhage and shock, 
279 
Decompression sickness 
gaseous supersaturation, 758 
Deconditioning: see also Bed rest; Exercise 
fluid and electrolyte shifts, 67 
Dehydration 
bicarbonate, plasma pH changes, 928 
fluid shifts, 252 
glucose loading (camel), 690 
insulin effects (camel), 690 
kidney function (kangaroo), 636 
kidney function (prairie dog), 295 
mucociliary clearance, 761 
Delayed equilibration hypothesis: see 
Equilibration 
Denervation 
cardiac, exercise and, 878 
chemoreceptors, ventilatory response 
(fetal lamb), 630 
Density dependence 
airway, histamine, inhaled, 508 
Deoxyribonucleic acid, myocardial 
capillary vascularization, 501 
Feulgen technique, 501 
hypoxia, 501 
Depressor nerves 
aortic, chemoreceptor function, 344 
Diabetes 
exercise effects, 240 
Diaphragm 
respiration, cold acclimatization, 150 
respiration, ouabain sensitivity, 150 
Diet 
fat-free body mass, 731 
Diffusion 
gas, supersaturation by, 758 
protein, lung, 144 
Diffusion coefficient 
cardiogenic gas mixing, pericardial 
fluid effects, 5 
5,5-Dimethyl-2,4-oxazolidinedione (DMO) 
pH, intracellular, airway smooth 
muscle, in respiratory acidosis, 408 
Dipalmitoyl phosphatidylcholine 
metabolism, surfactant, 483 
Diuresis 
immersion, 915 
Diving: see also Immersion 
hematologic changes after two 
exposures to 6.7 ATA air, 838 
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Diving (continued) 
hemodilution, 838 
megathrombocyte index, 838 
oxygen capacity, blood (harbor seal), 852 
oxygen storage (beavers), 545 
oxygen tolerance, pulmonary, 593 
saturation, electrocardiogram changes, 
614 
thrombocytopenia, 838 
DMO: see 5,5-Dimethy]-2,4- 
oxazolidinedione 
Doxapram 
aortic chemoreceptor function, 344 
carotid chemoreceptor function, 344 
Dyes 
Feulgen, DNA levels, myocardial, 501 
ruthenium red uptake, exercise-trained 
heart, 426 


Edema, pulmonary 
catecholamine excretion, urinary, at 
high altitude, 728 
fluid filtration, transvascular, 476 
lung water, extravascular, 624: 
protein permeability, alveolar, 144 
vascular response to intracranial 
pressure increase, 335 
Efferents 
vagal, exercise asthma, 746 
Elastase 
connective tissue, lung, 206 
Elastic fibers 
network, lungs, 206 
Elasticity 
lungs: see Lungs 
Electrical activity 
proximal bundle branches and subjacent 
muscle, 235 
respiratory muscle, lung volume- 
chemical drive interaction, 287 
Electrical impedance plethysmography: 
see Plethysmography 
Electrical isolation 
proximal bundle branches, 235 
Electrocardiogram changes 
hyperbaric exposure, 614 
nitrogen-oxygen mixtures, 614 
Electrolyte shift 
bed rest with isometric and isotonic 
exercise, 59 
G, acceleration, 67 
Electrotonus 
proximal bundle branches, 235 
Embolism, air 
positive-pressure ventilation, 368 
supersaturation, gaseous, 758 
Emphysema 
elastase-induced, 206 
End-expiratory pressure: see Pressure 
Endoperoxide analog 
pulmonary vascular bed, 953 
Endoperoxides 
prostaglandin: see Prostaglandin 
endoperoxides 
Endothelial junction 
lung, horseradish peroxidase 
permeability, 13 
Endothelium 
lungs, serotonin depression, 33 
Endurance training: see Exercise, 
endurance 
Energetic metabolism 
exercise, passive and active, 923 
Energy balance 
marathon running, 909 


Snergy metabolism 
determination from respiratory 
functions alone, 117 
Environment 
hyperdynamic, thermoregulatory 
responses, 74 
Environmental conditioning 
thermoregulatory responses to 
acceleration, 74 
Enzymes: see also specific enzyme or site 
functional overload changes, skeletal 
muscle, 267, 312 
macrophage, in hypoxia, 107 
respiratory, functional overload, 
skeletal muscle, 267, 312 
Epinephrine 
glucose-induced decrease, in exercise, 
525 ‘ 
Epithelium 
airway, protein permeability, 144 
tracheal, ion transport, 735 
Equilibration 
blood gas, aiveolar and pulmonary end- 
capillary, 323 
delayed, hypothesis, carbon dioxide 
secretion, 323 
Ergometer 
bicycle, forces exerted during one- and 
two-leg cycling, 514 
Ergometry 
aerobic power, assessment, in trained 
athletes, 833 
respiratory responses to bicycle 
exercise, 959 
Erythrocytes 
distribution, Fahraeus effect, 578 
osmotic fragility (mouse deer), 673 
rheology, 941 
size and shape (mouse deer), 673, 679 
transit through lung, osmolality effects, 
941 
viscosity, osmolality effects, 941 
volume: see Volume, red cell 
Esophageal balloon: see Balloon 
Estrous cycle 
food and water intake, heat effects, 874 
Ethanol dilution 
lean body mass estimation, 803 
total body water estimation, 803 
Evaporation 
sleep variations, 50 
sweat: see Sweat 
Evaporative heat loss: see Heat loss 
Excitability 
proximal bundle branches, and 
subjacent muscle, 235 
Exercise: see also Work 
active, oxygen consumption and 
ventilation, 923 
adaptation, after B-adrenergic 
blockade, 133 
asthma: see Asthma 
autonomic blockade. cardiac, 878 
bed rest, fluid and electrolyte shifts, 59 
biochemical systems, heart, 426 
blood flow, leg, in hyperoxia, 385 
blood gases, leg, 385 
calcium transport, heart, 426 
capacity, myocardial infarct size, 782 
cardiac responses, 262 
cardiovascular adjustments, 403 
cardiovascular response to 
norepinephrine, 166 
catecholamines, 525 
coagulation, intravascular, 865 
deconditioning, fluid and electrolyte 
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shifts, 59 
diabetes, 240 
electrolyte shift, 59 
energetic metabolism, 923 
enzyme levels, skeletal muscle, 267, 312 
epinephrine, glucose-induced decrease, 
52£ 


fibrinogen turnover, 865 
fibrinogenolysis, 865 
fibrinolysis, 865 
fluid shifts, 59 
glucagon, glucose-induced decrease, 525 
glycogen repletion, cardiac, 240 
glycogen repletion, muscle, 129 
glycogen supercompensation, cardiac, 
240 
glycogen synthesis, myocardial, 240 
graded, B-adrenergic blockade, 133 
hemoconcentration, 744 
hormonal response, in hypoxia, 587 
hyperemia, 385 
isotonic handgrip, hemoconcentration, 
744 
measurements, computer-based system, 
968 
metabolic adjustments, 403 
metabolic response to norepinephrine, 
166 
mitochondria, heart, 426 
nucleic acid, heart, 426 
oxygen consumption, 923 
oxygen uptake, leg, 385 
passive, oxygen consumptiun and 
ventilation, 923 
plasminogen turnover, 865 
prothrombin turnover, 865 
rectal temperature, 935 
respiratory adjustments, 403 
respiratory response, computer 
analysis, 968 
ruthenium red uptake, heart, 426 
sarcoplasmic reticulum, 426 
sinusoidal, ventilatory and gas 
exchange dynamics, 300 
ventilation, 923 
ventilation, breathing resistance and, 
444 
without sweating, hemoconcentration, 
744 
Exercise, bicycling 
aerobic power, assessment, 833 
carbon dioxide elimination, 959 
heart rate, 959 
one- and two-leg, forces exerted, 514 
oxygen uptake, 959 
pulmonary responses, 959 
pulmonary transients, 959 
respiratory responses, dynamic and 
steady-state, 959 
ventilatory response, 959 
ventilatory response, fast component, 
959 
Exercise, endurance 
adaptation at three intensities, 753 
aerobic power increase, 372 
equipment effects, 28 
oxygen uptake, 372 
Exercise, rowing 
aerobic power, assessment, 833 
Exercise, running 
marathon, energy balance, 909 
marathon, thermoregulation, 909 
time course adaptation, cardiac and 
skeletal muscle, 267 
Exercise, skiing 
aerobic power, assessment, 833 
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Exercise, training 
aerobic power, assessment, 833 
aerobic power increase, 372 
blood pressure, 935 
bradycardia, 935 
cardiac function, 824 
contractility, cardiac, 824 
immunosympathectomy, 935 
lipolysis, fat cell ghosts, 884 
moderate, cardiac responses, 2 
organ weight, 935 
stroke volume, 824 
supersensitivity, 935 
sympathetic nervous system, 93! 
Expiration 
duration, reflex control, 80 
Expiration, forced 
comparison of measures, 607 
cystic fibrosis, 607 
dispersion, 607 
moment analysis, 607 
Expiratory flow: see Airflow, expiratory; 
Flow, expiratory 
Expiratory time 
respiratory equipment effects, 28 
Extracellular space markers 
pH of airway smooth muscle, 408 
Extracellular volume: see Volume 


Fahracus effect 
inversion, capillary hematocrit and, 578 
model experiments, 578 
Fahraeus-Lindqvist effect 
capillary hematocrit, 578 
Fasting 
fat-free body mass, 731 
lung responses, 88 
Fat cell ghosts 
lipolysis, physical training effects, 884 
Fatty acids 
exercise, 525 
Fatty acids, free 
hypothermia, 694 
hypoxic exercise, 587 
turnover rate, nonshivering 
thermogenesis, 159 
Fetus 
airway expansion, photography, 976 
first breath, chemoreceptors (lamb), 630 
oxygen changes in hypoxic stress, 
mathematical model, 179 
respiratory movements, 661 
ventilatory response to peripheral 
chemodenervation (lamb), 630 
Feulgen technique 
DNA levels, myocardial, 501 
Fever: see Pyrogenicity 
Fibrinogen 
turnover, exercise, 865 ' 
Fibrinogenolysis 
exercise, 865 
Fibrinolysis 
exercise, 865 
Filtration coefficient 
capillaries, lung, 13 
Filtration, fluid 
transvascular, alveolar pressure and 
lung volume as determinants, 476 
Filtration, glomerular 
hibernation, 420 
hypothermia, 420 
kangaroo, 636 
Flow: see also Airflow; Blood flow 
helium-oxygen, maximal, 899 


limitation, asthma, exercise-induced, 
746 
mainstream, capillary hematocrit and, 
578 
midexpiratory, forced, measurement, 
607 
plasma, renal (kangaroo), 636 
Flow, expiratory 
dynamic bronchial collapsibility and, 
699 
high altitude, 245 
histamine, inhaled, effects, 508 
maximum, lung recoil and, children, 
817 
smoking effects, 508 
Flow-through respirometry: see 
Respirometry 
Flow-volume curves 
expiratory, forced, measures, 607 
helium-oxygen, 899 
histamine, inhaled, 508 
smoking, 508 
Flowmeter 
turbulent airflow, 456 
Fluid 
cerebrospinal, bicarbonate regulation, 
hypercapnia, 667 
filtration, transvascular, alveolar 
pressure and lung volume as 
determinants, 476 
extracellular, volume expansion, lung 
water and, 624 
pericardial, cardiogenic gas mixing, 
lung, 5 
pulmonary, airway expansion 
photography, 976 
Fluid, interstitial 
extravascular lung water and, 624 
pressure, airway pressure and, 476 
protein permeability, alveolar, 144 
Fluid shift 
bed rest with isometric and isotonic 
exercise, 59 
dehydration, 252 
G, acceleraion, 67 
thermal stress, 252 
Food intake 
estrous cycle variations, heat effects, 
874 
Force 
axial, bronchial tree, 773 
exertion, during one- and two-leg 
cycling, 514 
transmission, vibration effects, 682 
Force-velocity relations 
temperature effects, 471 
Fragility, osmotic 
erythrocytes (mouse deer), 673 
Frequency dependence 
dynamic compliance, body position 
effect, 706 
Frequency, respiratory: see Respiratory 
frequency 


G, acceleration 
fluid and electrolyte shifts, 67 
G tolerance 
fluid and electrolyte shifts, 67 
Gas exchange 
alveolar and pulmonary end-capillary 
CO,, 323 
asthma, arm and leg work-induced, 565 
dynamics, in sinusoidal work, 300 
pulmonary, hemorrhage and shock, 279 
Gas mixtures 


lung recoil, static, 899 
lung volume, static, 899 
Gases: see also the specific gas 
blood, exercising leg, 385 
bubble formation, supersaturation 
effects, 758 
cardiogenic, mixing in lung, pericardial 
fluid effects, 5 
diffusion: see Diffusion 
distribution, intrapulmonary, 
anesthesia-paralysis, 391 
equilibration, alveolar and pulmonary 
end-capillary, 323 
inert, elimination, ventilation- 
perfusion ratio distribution and, 889 
supersaturation by counterperfusion 
and diffusion, 758 
Glomerular filtration: see Filtration 
Glucagon 
glucose-induced decrease, in exercise, 
525 
Glucose 
hypoxic exercise effects, 587 
loading, dehydration and (camel), 690 
muscle, after exercise, 129 
plasma, in hypothermia, 694 
rehydration (camel), 690 
tubular maximum (camel), 690 
Glucose 6-phosphate 
glycogen repletion, cardiac, 240 
Glucosuria 
dehydration (camel), 690 
Glycogen 
exercise, 525 
supercompensation, after exercise, 240 
synthesis, myocardial, exercise effects, 
240 
Glycogen repletion, cardiac 
exercise effects, 240 
glucose 6-phosphate effects, 240 
synthase effects, 240 
Glycogen repletion, muscle 
exercise effects, 129 
Glycogen synthase 
muscle, after exercise, 129 
Growth 
oxygen capacity, blood (harbor seal), 852 
Growth hormone 
hypoxic exercise, 587 


H, receptors: see Receptors 
Halothane anesthesia 
mucociliary clearance, measurement, 
451 
Heart 
adaptation to endurance training, 753 
contraction: see Muscle, heart 
denervation, exercise and, 878 
function, exercise training, 824 
electrical interaction between proximal 
bundle branches and subjacent 
muscle, 235 
exercised, autonomic blockade, 878 
exercised, biochemical systems, 426 
gas mixing, cardiogenic, ‘a lung, 
pericardial fluid effects, 5 
glycogen ~epletion after exercise, 240 
hypertrophy: see Hypertrophy 
mass, oxygen storage (beaver), 545 
muscle: see Muscle, heart 
oscillation, pericardial fluid effects, 5 
rehabilitation after myocardial 
infarction, 782 
syncytium, electrical interactions, 235 
weight, effect of moderate training, 262 
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Heart atria 
left, stretch, immersion diuresis and, 
915 
Heart rate 
computer-based analysis, 968 
exercise, bicycle, 959 
hyperbaric exposure, 614 
sinusoidal work, 300 
respiratory equipment effects, 28 
training, moderate, 262 
vibration effects, 682 
Heart ventricles 
function, autonomic blockade in 
exercise, 878 
function, exercise training, 824 
hypertrophy: see Hypertrophy 
left, performance, physical conditioning 
and, 262 
Heat 
food intake, estrous cycle variations, 874 
water intake, estrous cycle variations, 
874 
Heat acclimatization 
aldosterone, 554 
ascorbic acid levels, 711 
renin response, 554 
Heat exposure 
aldosterone, 554 
ascorbic acid and, 711 
blood volume, 252 
cAMP, temperature- and ADH- 
regulating centers, 257 
evaporative weight loss, 252 
fluid shifts, 252 
hemoglobins, circulating, 252 
proteins, serum, 252 
renin, 554 
Heat loss 
evaporative, in small mammals 
(marsupial and rabbit), 537 
hypoxia (monkey), 273 
Heat production 
core temperature, 377 
hypoxia (monkey), 273 
prediction equation, 377 
skin temperature, 377 
thermoregulatory, 377 
Heat transfer 
homeotherm, newborn, 571 
Heat transfer, convective 
coefficient, human body in water, 93 
cold water, 93 
partitional calorimetry, 93 
skinfold, 93 
thermal neutrality, 93 
Heatstroke 
cooling rate, 809 
degree-minutes of hypothermia, 809 
mortality, model, 809 
predisposition, 809 
Helium 
pulmonary response to aerosol 
histamine, 946 
Helium bolus technique 
closing volume measurement, 859 
Helium-oxygen 
breathing, lung recoil, static, 899 
breathing, lung volumes, static, 899 
hypothermia, plasma changes, 694 
Hematocrit 
nonuniformity, Fahraeus effect, 578 
capillary, Fahraeus effect, 578 
capillary, mainstream flow effect, 578 
Hematology 
changes after two exposures to 6.7 ATA 
air, 838 
whole blood (mouse deer), 673 


Hemoconcentration 
exercise, 739 
exercise, isotonic handgrip, 744 
protein, serum, as parameter, 739 
solute concentration, 739 
water content, 739 
without sweating, 744 
Hemodilution 
diving, 838 
extravascular lung water, 624 
immersion diuresis, 915 
oxygen delivery in hypoxia, 228 
Hemodynamics 
exercise, graded, 133 
extracellular fluid volume expansion, 
lungs, 624 
extravascular lung water, 624 
mouse deer, 673, 679 
Hemoglobin 
circulating, heat exposure, 252 
corpuscular, G, acceleration and bed 
rest, 67 
oxygen storage and (beaver), 545 
Hemorrhage 
pulmonary perfusion and gas exchange, 
279 
pulmonary shunt flow, 196 
Hering-Breuer inflation reflex 
pentobarbital effects, newborn, 845 
Heterogeneity 
phagocytic, 432 
Hexokinase 
myofibril, running time course changes, 
267 
Hibernation 
arousal frequency (squirrel), 191 
arousal regulation by temperature 
(squirre}), 191 
glomerular filtration, 420 
metabolic regulation (squirrel), 191 
renal function, 420 
Histamine 
aerosol, pulmonary response, direct 
versus vagal, 946 
electrical transport properties, tracheal 
epithelium, 735 
infusion, bronchoconstriction, 221 
infusion, lung mechanical responses, 221 
inhaled, airway responses, 508 
ion transport properties, tracheal 
epithelium, 735 
mucociliary clearance, 735 
pulmonary artery response to hypoxia, 
438 
Homeotherm 
altricial, critical size, 571 
newborn, critical radius, 571 
newborn, critical size, 571 
Hormones 
hypoxic exercise effects, 587 
Horseradish peroxidase 
permeability, pulmonary capillaries, 13 
Hydrocortisone 
lipid metabolism, lungs, 202 
phosphatidylcholine, saturated, lungs, 
202 
Hydrogen ion concentration: see pH 
Hydrogen ions 
central nervous system transport, 
hypercapnia, 667 
aomeostasis, hypercapnia, 667 
B-Hydroxybutyrate 
nonshivering thermogenesis, 159 
Hyperbaric exposure 
electrocardiogram changes, 614 
Hypercapnia 


bicarbonate regulation, cerebrospinal 
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fluid, 667 
core temperature changes (monkey), 273 
hydrogen ion transport, central nervous 
system, 667 
lactate levels, 44 
metabolic temperature changes 
(monkey), 273 
Hyperemia, exercise 
blood flow, leg, 385 
metabolism, leg, 385 
Hyperglycemia 
helium-oxygen-induced hypothermia, 
694 
Hypergravity 
thermoregulatory responses, 74 
Hyperoxia 
blood flow, leg, during exercise, 385 
oxygen tolerance, pulmonary, 593 
serotonin depression, lungs, 33 
work tolerance, 444 
Hyperplasia 
lung mast cell, pulmonary 
hypertension, 174 
Hyperpnea 
asthma, exercise-induced, 22 
exercise, ventilatory and gas exchange 
dynamics, 300 
Hypertension 
pulmonary, mast cell hyperplasia, 
lungs, 174 
Hyperthermia 
heatstroke, 809 
Hypertrophy 
enzyme levels, skeletal muscle, 267, 312 
myocardial, capillary vascularization, 
hypoxia, 501 
myocardial, Feulgen-DNA levels, 
hypoxia, 501 
ventricular, lung mast cell hyperplasia, 
174 
Hyperventilation 
asthma, exercise-induced, 22 
Hypocapnia 
lactate levels, 44 
Hypocarbia 
asthma, exercise-induced, 22 
Hypothermia 
corticosterone, 694 
fatty acids, free, 694 
glomerular filtration, 420 
glucose, plasma, 694 
helium-oxygen-induced, 694 
hypoxic pulmonary vasoconstriction, 56 
metabolic regulation, 694 
renal function, 420 
thermoregulatory heat production, 
prediction equation, 377 
thyroxine, 694 
Hypoxemia 
pulmonary vascular response, 335 
Hypoxia: see also Altitude, high 
airway dynamics, 245 
alveolar macrophage enzymes, 107 
anemic, oxygen delivery and uptake, 
228 
anemic, oxygen tension, mixed venous, 
228 
capillary vascularization, myocardial, 
501 
cardiac output, 722 
catecholamine excretion, 728 
core temperature changes (monkey), 273 
elasticity, lungs, 245 
electrical activity, respiratory muscle, 
287 
Feulgen-DNA levels, myocardial, 501 
hormonal response to exercise, 587 
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hypoxic, oxygen tension, mixed venous, 
228 

isocapnic, lung mechanics, 413 

lactate levels, 44 

lung mast cells, 174 

lung volume and chemical drive 
interaction, 287 

metabolic temperature changes 
(monkey), 273 

oxygen, fetal, mathematical model, 179 

oxygen uptake and core temperature 
(monkey), 273 

peritoneal macrophage enzymes, 107 

pH effects, 44 

prostaglandin synthesis inhibition, 
pulmonary vasoconstriction response, 
903 

pulmonary artery response, 438 

pulmonary shunt flow, 196 

pulmonary vasoconstriction, 196 

pulmonary vasoconstriction response to 
prostaglandin synthesis inhibition, 
903 

pulmonary vasoconstriction, 
temperature dependency, 56 

respiratory timing, 287 

stroke volume, 722 

superoxide dismutase activity, 107 

ventilatory response, body temperature 
effects, 492 

volume characteristics, pulmonary 
artery seginents, 519 

Humidity 
sweat evaporation, 767 


Tnmersion: see also Diving 


convective heat transfer coefficient, 93 
diuresis, 915 
Immunosympathectomy 
training responses, 935 
Indomethacin 
pulmonary vasoconstriction, hypoxic, 
903 
Inert gas: see Gases 
Inertia 
muscle, cantilever beam design, 786 
Infarction, myocardial 
exercise capacity, infarct size, 782 
myocardial function, 782 
Inspiration 
off-switch threshold, pentobarbital 
effects. newborn, 845 
Inspiratory time 
chest wail afferents, neonatal, 362 
respiratory equipment effects, 28 
Insulation 
homeotherm, newborn, 571 
Insulin 
amino acid uptake, lung, 216 
dehydration (camel), 690 
exercise, 525 
hypoxic exercise, 587 
Interstitial fluid: see Fluid 
Interstitial volume: see Volume 
Intracranial pressure: see Pressure 
Ions, transport 
histamine effects, 
tracheal epithelium, 
Irritants 
pulmonary, work performance, 
maximum, 531 
receptor, pulmonary response to aerosol 
histamine, 946 
Ischemic injury, myocardial 
exercise capacity, 782 
Isoproterenol 


cold-induced responses, 349 
ventilation distribution, frequency 
dependence, 548 


Ketone bodies 
cold acclimatization, 159 
nonshivering thermogenesis, 159 
Kidney 
plasma flow (kangaroo), 636 
structure (kangaroo), 636 
urea reabsorption (kangaroo), 636 
Kidney, function 
cold exposure (prairie dog), 295 
dehydration (camel), 690 
dehydration (prairie dog), 295 
glucose loading (camel), 690 
hibernation, 420 
hypothermia, 420 
kangaroo, 636 
torpor (prairie dog), 295 
Kidney, medulla 
concentration gradient, in cold exposure 
and dehydration (prairie dog), 295 
Kidney, tubules 
glucose, maximum (camel), 690 


Lactate 


arterial, during apnea or breathing 
nitrogen, 39 
exercising leg, 385 
hyper- and hypocapnia, 44 
hypoxic exercise effects, 587 
muscle, after exercise, 129 
Laryngeal nerves 
recurrent, chemoreceptor function, 344 
Lavage cells 
lungs, phagocytosis, 432 
Lecithin/sphingomyelin ratio 
airway expansion, peripheral 
pulmonary, 976 
Leg 
blood flow and metabolism during 
exercise, effects of hyperoxia, 385 
work-induced asthma, 565 
Leukocytes 
pyrogen, ontogeny, 355 
Lipids 
metabolism, lungs, hydrocortisone 
effects, 202 
metabolism, lung, fasting effects, 88 
Lipolysis 
physical training effects, fat cell ghosts, 
884 
regulation, mechanisms, 884 
Liver 
perfused, ketone bodies, in 
nonshivering thermogenesis, 159 
respiration, cold acclimatization, 150 
respiration, ouabain sensitivity, 150 
Loading 
respiratory, pentobarbital effects, 
newborn, 845 
Lobeline 
aortic chemoreceptor function, 344 
carotid chemoreceptor function, 344 
Lung 
amino acid uptake, insulin effects, 216 
anatomy, 624 
capacities: see Capacity 
capillaries: see Capillaries 
carbon dioxide pressure, alveolar vs 
end-capillary, 323 
cardiogenic gas mixing, pericardial 
fluid effects, 5 
collagen network, 206 
collagenase, connective tissue, 206 
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collapsibility, dynamic bronchial, 699 

compliance: see Compliance 

defense mechanisms, phagocytosis, 432 

development, 817 

elastase effects, connective tissue, 206 

elastic fiber network, 206 

elastic recoil: see Lung recoil 

elasticity, at high altitude, 245 

elasticity, pressure-volume curve- 
fitting, 111 

fasting, effects, 88 

fluid: see Fluid 

function, hyperoxia, intermittent 
exposure, 593 

gas distribution, anesthesia-paralysis, 
391 

growth, at high altitude, 245 

growth, dysynaptic, 245 

histamine aerosol, effects, 946 

horseradish peroxidase permeability, 
endothelial junction, 13 

hypoxic vasoconstriction, 903 

lavage cells, phagocytosis, 432 

lipid metabolism, hydrocortisone 
effects, 202 

lipids, fasting effects, 88 

lymph, horseradish peroxidase tracer, 
13 

mast cells: see Mast cells 

metabolism, fasting effects, 88 

obstructed, ventilation distribution, 548 

oxygen consumption, insulin effects, 216 

oxygen exposure, 33 

oxygen tolerance, 593 

oxygen toxicity, 33, 593 

parenchyma, airway collapsibility and 
699 

perfusion: see Perfusion; Ventilation- 
perfusion 

phagocytosis, 432 

pinocytotic vesicles, horseradish 
peroxidase permeability, 13 

pneumocytes, fasting effects, 88 

pressure, half-inflated, curve-fitting 
analysis, 111 

pressure-volume characteristics, curve- 
fitting analysis, 111 

prostaglandin synthesis inhibition, 903 

protein permeability, alveolar, 144 

rupture, positive-pressure ventilation, 
368 

serotonin depression, endothelium, 33 

shunt flow with hemorrhage, 196 

surfactant: see Surfactant 

tight junctions, protein permeability, 
144 

vascular bed, prostaglandin 
endoperoxides, 953 

vascular bed, prostaglandin 
intermediates, 953 

ventilation: see Ventilation 

vital capacity: see Capacity 

volume: see Volume 

water, after extracellular fluid volume 
expansion, 624 

Lung mechanics 

asthma, arm and leg work-induced, 565 

collagenase effects, 206 

elastase effects, 206 

fasting effects, 88 

body position and, 706 

forced oscillation technique, 650 

histamine effects, 221 

hypoxia-induced changes, 413 

Lung recoil 
children, 817 
expiratory flow, maximal, 817 
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Lung recoil (continued) 
helium-oxygen breathing, effects, 899 
lung volume and, 817 


Macrophages, alveolar 
enzymes, in hypoxia, 107 
heterogeneity, 432 
phagocytic rate, 432 
Macrophages, peritoneal 
enzymes, in hypoxia, 107 
Marathon running: see Exercise, running 
Mass, body: see Body mass 
Mass transfer coefficient 
sweat evaporation, 767 
Mast cells 
alveolar septal, in hypoxia, 174 
lung, density and distribution in 
hypoxia, 174 
peribronchial, in hypoxia, 174 
perivascular, in hypoxia, 174 
Mathematical models: see Models 
Megathrombocyte index 
diving, 838 
Membrane permeability: see Permeability 
Metabolic temperature: see Temperature, 
body 
Metabolism 
exercise adjustments, 403 
leg, during exercise in hyperoxia, 385 
measurements, computer-based system, 
968 
norepinephrine effects, in exercise 
training, 166 
regulation, arousal from hibernatio1 
(squirrel), 191 
regulation, hypothermia, 694 
thermoregulatory heat production, 
prediction equation, 377 
Microcirculation 
extravascular lung water after 
extracellular fluid volume expansion, 
624 
Fahraeus effect, 578 
Microelectrode studies 
electrical interaction between proximal 
bundle branches and subjacent 
muscle, 235 
Microspheres, labeled: see Radionuclide 
studies 
Mitochondria, heart 
exercise, 426 
Models 
Fahraeus effect, 578 
heatstroke, mortality, 809 
mathematical, oxygen changes, fetal, in 
hypoxic stress, 179 
Monitoring 
turbulent airflow meter, 456 
Mucociliary clearance 
bullfrog palate studies, 76) 
histamine effects, 735 
measurement, 451 
Mucus 
clearance, bullfrog palate studies, 761 
tracheobronchial, ion transport, 735 
tracheobronchial, rheology, 797 
Mueller maneuver 
breath-holding time, 717 
Muscle 
cantilever beams for research, 786 
contraction, temperature effects, 471 
force, maximum, temperature effects, 
471 
force transducer, cantilever beam 
design, 786 


force-velocity relationship, temperature 
effects, 471 
forces exerted during one- and two-leg 
cycling, 514 
glycogen repletion after exercise, 129 
lever, systematic design, 786 
paralysis, gas distribution, 
intrapulmonary, 391 
quick release, cantilever beams, 786 
resonant frequency, 786 
stiffness, cantilever beam design, 786 
stress, cantilever beam design, 786 
velocity, maximum, temperature 
effects, 471 
Muscle, heart 
contraction, exercise training, 824 
contraction, moderate training, 262 
electrical interactions with proximal 
bundle branches, 235 
excitability, proximal bundle branches, 
235 
time course adaptation to running, 267 
Muscle, respiratory 
electrical activity, lung volume and 
chemical drive interaction, 287 
Muscle, skeletal 
enzyme changes, in functional overload, 
267, 312 
time course adaptation to running, 267 
Muscle, smooth 
airway, contraction, respiratory 
acidosis, 408 
airway, pH, respiratory acidosis, 408 
vascular, mechanical response in 
hypoxia, 438 
venous, endoperoxide analog effects, 953 
venous, endoperoxide prostaglandin H, 
effects, 953 
Muscle, uterine 
contraction, oxygen changes, 
mathematical model, 179 
Myocardium: see also Muscle, heart 
capillary vascularization, hypoxia, 501 
Feulgen-DNA levels, hypoxia, 501 
function, after infarction, 782 
hypertrophy: see Hypertrophy 
infarction: see Infarction 
mechanics, physical conditioning, 262 
Myofibrils 
ATPase levels, functional overload, 267, 
312 
enzymes, changes to functional 
overload, 267 
Myoglobin 
oxygen storage and (beaver), 545 


Narecosis 


pressure reversal (fish), 329 
temperature reversal (fish), 329 
Needle biopsy: see Biopsy 
Negative-pressure breathing: see 
Respiration 
Neural regulation 
expiratory airflow and duration, 80 
Neural signals 
spinal cord, in cold exposure, 154 
Newborn 
chest wall afferents, 362 
homeotherms, critical size, 571 
pyrogenicity, endotoxin, 355 
pyrogenicity, leukocytic pyrogen, 355 
respiration, regulation, 362 
res} .atory control, pentobarbital 
e’ + cts, 845 
thermoregulation, 355 
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Nitrogen breathing 
lactate responses, arterial, 39 
Nitrogen-oxygen breathing 
electrocardiogram changes, 614 
Nitrogen single-breath technique 
closing volume measurement, 859 
Nonshivering thermogenesis: see 
Thermogenesis 
Norepinephrine 
cardiovascular responses in exercise 
training, 166 
cold-induced responses, 349 
exercise, 525 
metabolic responses in exercise 
training, 166 
nonshivering thermogenesis, 159 
pulmonary artery response to hypoxia, 
438 
Nucleic acid 
exercise-trained heart, 426 


Occtusion pressure 
tracheal, pentobarbital effects, 
newborn, 845 
Ontogeny 
leukocytic pyrogen, 355 
Organ weight: see Weight 
Oscillation 
cardiogenic, pericardial fluid effects, 5 
Oscillation technique 
respiratory resistance measurement, 
650 
Osmolality 
red blood cell viscosity, 941 
red blood cell transit through lung, 941 
urine (kangaroo), 636 
Osmotic fragility: see Fragility 
Ouabain 
bicarbonate, cerebrospinal fluid, in 
hypercapnia, 667 
hydrogen, central nervous system, in 
hypercapnia, 667 
tissue respiration, in cold 
acclimatization, 150 
Overload 
functional, enzyme changes, skeletal 
muscle, 267, 312 
Oxidant smog 
work performance, maximum, 531 
Oxygen: see also Helium-oxygen; 
Nitrogen-oxygen 
affinity, at high altitude (goose, 
guanaco), 139 
deficiency, tissue, arterial lactate 
responses, 39 
deficit, lactate levels, in hypoxia, 44 
delivery, anemic and hypoxic hypoxia, 
228 
exposure, serotonin depression, lungs, 
33 
fetal, in hypoxic stress, mathematical 
model, 179 
gradient, alveolar-arterial, in 
hemorrhage and shock, 279 
hyperbaric, O, tolerance, pulmonary, 
593 
intake, ozone exposure, 531 
saturation, prediction of oxygen tension 
using standard oxygen hemoglobin 
equilibrium curve, 985 
storage (beavers), 545 
stores, lactate responses, arterial, 39 
Oxygen breathing 
blood flow, leg, during exercise, 385 
metabolism, leg, during exercise, 385 
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Oxygen capacity, blood 
altitude, effects (harbor seal), 852 
blood volume (harbor seal), 852 
body composition (harbor seal), 852 
diving history, effects (harbor seal), 852 
growth effects (harbor seal), 852 
Oxygen consumption 
determination, from respiratory 
functions alone, 117 
exercise, passive and active, 923 
fetal, in hypoxia, 179 
flow-through respirometry, 120 
insulin effects, lungs, 216 
sinusoidal work, 300 
Oxygen hemoglobin equilibrium curve 
oxygen tension prediction, 985 
Oxygen tension 
mixed venous, hypoxia, 228 
mixed venous, lactate responses, 
arterial, 39 
prediction from oxygen saturation using 
standard oxygen hemoglobin 
equilibrium curve 985 
Oxygen tolerance, lungs 
hyperoxia, 593 
intermittent O, exposure, 593 
Oxygen toxicity 
exposure, intermittent, 593 
serotonin depression, lungs, 33 
superoxide dismutase activity, 107 
Oxygen transport 
hypoxia-induced metabolic and core 
temperature changes (monkey), 273 
Oxygen uptake 
anemic and hypoxic hypoxia, 228 
bed rest with exercise, 59 
exercise, bicycle, 959 
exercising leg, 385 
lactate responses, arterial, 39 
maximal, endurance exercise, 372 
maximal, trained athletes, 833 
Ozone exposure 
work performance, maximum, 531 


Paimitate 
nonshivering thermogenesis, 159 
Panting 
efficiency, small mammals (marsupial 
and rabbit), 537 
Paralysis 
muscle, gas distribution, 
intrapulmonary, 391 
Parasympathetic system 
allergy, 600 
bronchospasm, antigen-induced, 600 
Particles, labeled: see Radionuclide 
studies 
Pentobarbital anesthesia 
mucociliary clearance, measurement, 
451 
respiratory effects in newborn, 845 
temperature and pressure reversal 
(fish), 329 
Perfusion 
multicatheter, antirotatory device, 449 
Perfusion, pulmonary 
hemorrhage and shock, 279 
transvascular fluid filtration 
determination, 476 
vascular response to intracranial 
pressure increase, 335 
Pericardial fluid: see Fluid 
Peritoneal macrophages 
enzymes, in hypoxia, 107 


Permeability 
horseradish peroxidase, pulmonary 
capillaries, 13 
protein, alveolar capillary, 144 
pH 
hypoxia, 44 
intracellular, airway smooth muscle, 
408 
intracellular, respiratory acidosis, 408 
lactate, excess, 44 
lactate levels, 44 
oxygen deficit, 44 
plasma, changes in vitro and in vivo, 
928 
Phagocytosis 
intercellular heterogeneity, 432 
rates, quantification, 432 
Phenoxybenzamine 
pulmonary vascular response to 
intracranial pressure increase, 335 
Phosphatidylcholine 
hydrocortisone effects, lungs, 202 
metabolism, surfactant, 483 
Phosphodiesterase 
activity, fat cell ghosts, physical 
training effects, 884 
Phosphofructokinase 
functional overload, skeletal muscle, 
267, 312 
myofibril, running time course changes 
267 
Photography 
peripheral pulmonary airway 
expansion, 976 
Phrenic reflexes 
intercostal, neonatal respiratory 
control, 362 
Physical fitness 
test, 833 
Physical training: see Exercise, training 
Pinocytotic vesicles 
pulmonary, horseradish peroxidase 
permeability, 13 
Placenta 
oxygen changes in hypoxia, 
mathematical model, 179 
Plasma 
flow: see Flow, plasma 
pH: see pH 
volume: see Volume 
Plasminogen 
turnover, exercise, 865 
Plethysmography 
capacitance, pulmonary capillary blood 
flow measurement, atraumatic, 980 
electrical impedance, altitude effects, 
722 
electrical impedance, noninvasive 
technique, 722 
Pleural pressure: see Pressure 
Pneumocytes, granular 
fasting effects, 38 
Positive pressure: see Pressure, positive; 
Respiration, positive-pressure; 
Ventilation, positive-pressure 
Postural changes 
dynamic compliance, in the young, 706 
gas distribution, intrapulmonary, 391 
Potassium: see Sodium-potassium pump 
Potentials 
action, bundle branch and subjacent 
muscle, 235 
Preoptic temperature: see Temperature 
Pressure: see also Blood pressure 
airway, interstitial fluid pressure and, 
476 
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alveolar, transvascular fluid filtration 
determination, 476 
arterial (mouse deer), 679 
end-expiratory, positive, air embolism 
and, 368 
hydrostatic, anesthesia reversal (fish), 
329 
intracranial, pulmonary vascular 
response, role of sympathetic 
mechanisms, 335 
lungs, half-inflated, curve-fitting 
analysis, 111 
occlusion, tracheal, pentobarbital 
effects in newborn, 845 
pleural, gradient, anesthesia-paralysis, 
391 
positive: see also Respiration, positive- 
pressure; Ventilation, positive- 
pressure 
positive, intermittent, air embolism 
and, 368 
pulmonary artery, prostaglandin 
synthesis inhibition, 903 
transpulmonary, transvascular fluid 
filtration, 476 
Pressure-volume curves 
helium-oxygen, 899 
lungs, curve-fitting analysis, 111 
Pressurization 
multiple, hematologic changes, 838 
Propranolol 
epinephrine response to exercise, 525 
exercising heart, 878 
glucagon response to exercise, 525 
pulmonary vascular response to 
intracranial pressure increase, 335 
Prostaglandin endoperoxides: see also 
Endoperoxide analog 
pulmonary vascular bed, 953 
Prostaglandin H, 
pulmonary vascular bed, 953 
Prostaglandin intermediates 
pulmonary vascular bed, 953 
Prostaglandin synthesis 
inhibition, hypoxic pulmonary 
vasoconstriction, 903 
Protein 
dietary, fat-free body mass, 731 
diffusion, lungs, 144 
G, acceleration, 67 
metabolism, surfactant, 483 
permeability, alveolar flooding, 144 
plasma, bed rest with exercie, 59 
plasma, labeled, exercise effects, 865 
sieving, alveolar, 144 
serum, exercise, 739 
serum, heat exposure, 252 
serum, hemoconcentration parameter, 
739 
Protein kinase 
fat cell ghosts, physical training effects, 
884 
Prothrombin 
turnover, exercise, 865 
Pulmonary airway: see Airway 
Pulmonary artery 
aerobic-induced response, 438 
hypoxia, volume characteristics, 519 
hypoxia-induced response, 438 
mechanics, extra- and 
intraparenchymal segments, 519 
pressure: see Pressure 
substrate dependency, in hypoxia, 438 
volume characteristics, extra- and 
intraparenchymal segments, 519 
Pulmonary capillaries: see Capillaries 
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Pulmonary edema: see Edema 
Pulmonary hypertension: see 
Hypertension 
Pulmonary irritants: see Irritants 
Pulmonary shunt: see Shunt 
Pulmonary resistance: see Resistance 
Pulmonary vascular bed: see Lungs 
Pulmonay vascular response 
intracranial pressure increase, role of 
sympathetic mechanisms, 335 
Pulmonary vasoconstriction: see 
Vasoconstriction 
Pyrogen 
leukocytic, ontogeny, 355 
Pyrogenic sensitivity 
neonatal, 355 
Pyrogenicity 
endotoxin, neonatal, 355 
leukocytic pyrogen, neonatal, 355 
Pyruvate 
lactate levels, pH effects in hypoxia, 44 


Radioimmunoassay 
aldosterone, urinary, 643 
Radionuclide studies 
apoprotein metabolism, surfactant, 483 
coagulation during exercise, 865 
fibrinolysis during exercise, 865 
mucociliary clearance, 761 
pulmonary perfusion and gas exchange, 
279 
ventilation distribution, frequency 
dependence, 548 
Radiotelemetry 
renal function, cold and dehydration 
effects (prairie dog), 295 
Receptors 
bronchopulmonary, antigen-induced 
tachypnea, 101 
cardiopulmonary, anodal block, 461 
H,, antagonists, epithelial ion 
transport, 735 
irritant, pulmonary response to aerosol 
histamine, 946 
Receptors (chemoreceptors) 
aortic, function, 344 
arterial, ventilatory response to 
hypoxia, 492 
carotid, function, 344 
denervation, ventilatory response (fetal 
lamb), 630 = 
fetal, respiratory control (lamb), 630 
Recoil, lungs: see Lung recoil 
Red blood cells: see Erythrocytes 
Refeeding 
fat-free body mass, 731 
Reflexes 
breathing, regulation after Ascaris 
suum antigen inhalation, 101 
expiratory airflow and duration, 80 
phrenic, intercostal, neonatal 
respiratory control, 362 
respiratory, 80 
vagal, respiratory muscle electrical 
activity, 287 
Rehydration 
glucose levels (camel), 690 
Renin 
heat exposure, 554 
Resistance, chest wall 
forced oscillation technique, 650 
Resistance, peripheral 
mouse deer, 679 
Resistance, pulmonary 
antigen-induced tachypnea, 101 


forced oscillation technique, 650 
hypoxia, isocapnic, 413 
Resistance, pulmonary vascular 
hypoxic, temperature dependency, 56 
intracranial pressure increases, 335 
osmolality, 941 
red blood cell rheology, 941 
Resistance, respiratory 
averaging, technique, 650 
equipment effects, 28 
forced oscillation technique, 650 
frequency dependence, forced oscillation 
technique, 650 
least squares method, 650 
optimization technique, 650 
work tolerance, 444 
Respiration 
Ascaris suum antigen effects, role of 
vagus nerves, 101 
breath-by-breath, measurement, 
computer-based system, 968 
breath holding: see Breath holding 
exercise, bicycle, dynamic and steady- 
state responses, 959 
exercised, antigen-induced, 101 
first breath, chemoreceptors and (fetal 
lamb), 630 
hyperoxia, intermittent exposure, 593 
lung water, after extracellular fluid 
volume expansion, 624 
negative-pressure, immersion diuresis, 
915 
panting: see Panting 
positive-pressure: see also Pressure, 
positive 
positive-pressure, respiratory muscle 
electrical activity, 287 
spontaneous, hemorrhage and shock, 
279 
spontaneous, pulmonary perfusion and 
gas exchange, 279 
timing, lung volume and chemical drive 
interaction, 287 
tissue, cold acclimatization, 150 
tissue, ouabain sensitivity, 150 
Respiratory acidosis: see Acidosis, 
respiratory 
Respiratory analysis 
computer-based system, 968 
Respiratory control: see Respiratory 
regulation 
Respiratory enzymes: see Enzymes 
Respiratory equipment 
endurance in hard work, 28 
Respiratory flow: see Flow 
Respiratory frequency 
antigen-induced tachypnea, vagal 
control, 101 
Ascaris suum antigen inhalation, 101 
equipment effects, 28 
Respiratory functions 
energy metabolism determination from, 
117 
whole blood (mouse deer), 673 
Respiratory gases: see Gases, or the 
specific gas 
Respiratory heat loss: see Heat loss 
Respiratory loading 
pentobarbital effects, newborn, 845 
Respiratory mechanics 
collagenase effects, 206 
elastase effects, 206 
pentobarbital effects, newborn, 845 
Respiratory movements 
fetal, 661 
Respiratory muscle: see Muscle, 
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respiratory 
Respiratory pattern 
hypoxia, 492 
lung volume and chemical drive 
interaction, 287 
parturient, 661 
preparturient, 661 
temperature, body, 492 
Respiratory phases 
hypoxia, body temperature effects, 492 
Respiratory quotient 
flow-through respirometry, 120 
Respiratory reflex: see Reflexes 
Respiratory regulation 
chemoreceptors (fetal lamb), 630 
chest wall afferents, 362 
exercise, 403 
Mueller maneuver, 717 
neonatal, 362 
neural, 80 
pentobarbital effects, in newborn, 845 
Valsalva maneuver, 717 
Respiratory resistance: see Resistance 
Respiratory volume: see Volume 
Respirometry 
flow-through, 120 
Restraint 
antirotatory device, 449 
Rheology 
erythrocytes, 941 
mucus, tracheobronchial, 797 
Rheometer, magnetic 
mucus rheology, 797 
Rhythm, circadian 
evaporation, during sleep, 50 
temperature, body, during sleep, 50 
Rib cage 
motion, neonatal respiratory control, 
362 
Rowing: see Exercise, rowing 
Running: see Exercise, running 
Ruthenium red 
exercise-trained heart, 426 


Sarcoplasmic reticulum 
exercised heart, 426 
Sauna 
hemoconcentration, 744 
Sedentary conditions 
sweat evaporation, 787 
Serotonin 
depression, lungs, during oxygen 
exposure, 33 
Serum constituents: see specific substance 
Shivering 
neural signals, spinal cord, 154 
thermosensitivity, spinal cord, 154 
Shock, circulatory 
pulmonary perfusion and gas exchange, 
279 
Shunt, physiological 
pulmonary vascular response, 335 
Shunt, pulmonary 
atelectasis, 196 
flow mechanism with hemorrhage, 196 
hypoxia, 196 
Sinusoidal work: see Exercise, sinusoidal 
Size, critical 
homeotherm, newborn, 571 
Skeletal muscle: see Muscle, skeletal 
Skiing: see Exercise, skiing 
Skin 
sweating: see Sweating; Sweat 
evaporation 
temperature: see Temperature, skin 
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Skinfold 
convective heat transfer coefficient in 
water, 93 
Sleep 
chest wall afferents, neonatal, 362 
evaporation, variations, 50 
respiratory control, neonatal, 362 
thermal balance, 50 
temperature, body, variations, 50 
Smog 
oxidant, work performance, 531 
Smoking 
airway responses, 508 
histamine, inhaled, effects, 508 
Sodium cyanide 
aortic chemoreceptor function, 344 
carotid chemoreceptor function, 344 
Sodium pentobarbital: see Pentobarbital 
anesthesia 
Sodium-potassium pump 
thermogenesis, 150 
Species differences 
pulmonary artery response to hypoxia, 
438 
Spinal cord 
neural signals, sorting, in cold 
exposure, 154 
thermosensitivity, cold exposure, 154 
Spirography 
expiration, forced, measurement, 607 
Starvation: see Fasting 
Stiffness 
muscle, cantilever beam design, 786 
Stimulation 
microelectrode: see Microelectrode 
studies 
Stress adaptation 
dynamic bronchial collapsibility, 699 
Stressor responses 
food and water intake, estrous cycle 
variations in the heat, 874 
Stroke 
heat: see Heatstroke 
Stroke volume: see Volume 
Substrate dependency 
pulmonary artery, in hypoxia, 438 
Succinate dehydrogenase 
endurance training effects, 753 
Suits 
water-perfused, temperature control 
system, 636 
Superoxide dismutase 
activity, in hypoxia, 107 
Supersaturation 
counterperfusion and diffusion of gases, 
758 
Supersensitivity 
training and, 935 
Surface-active material: see Surfactant 
Surfactant 
airway expansion, peripheral 
pulmonary, photography, 976 
Surfactant, lungs 
apoprotein metabolism, 483 
fasting, 88 
hydrocortisone, 202 
lipid metabolism, 202 
protein metabolism, 483 
Sweat evaporation 
humid environment, 757 
mass transfer coefficient, 767 
sedentary man, 767 
thermoregulatory limit, 767 
Sweating 
absence, hemoconcentration, 744 
Sympathetic mechanisms 


pulmonary vascular response to 
intracranial pressure increase, 335 
Sympathetic nervous system 
exercise training, 935 
Sympathoadrenal system 
catecholamine excretion, at high 
altitude, 728 
Sympatholytics 
epinephrine response to exercise, 525 
glucagon response to exercise, 525 
Synthase 
glycogen repletion, cardiac, 240 


Tiachypnea 
antigen-induced, vagal control, 101 
Temperature 
anesthesia reversal (fish), 329 
hibernation: see Hibernation 
shivering: see Shivering 
Temperature, body 
breathing pattern, 492 
control, water-perfused suit, 656 
hypothermia: see Hypothermia 
hypoxic pulmonary vasoconstriction, 56 
metabolic, hypoxia-induced (monkey), 
273 
sleep variations, 50 
vasoreactivity, pulmonary, 56 
ventilatory response to hypoxia, 492 
Temperature, body, regulation: see also 
Thermoregulation 
cAMP after thermal stress, 257 
neural signals, spinal cord, 154 
Temperature, core 
behavioral thermoregulation (monkey), 
559 
heat production, thermoregulatory, 377 
hypoxia-induced changes (monkey), 273 
Temperature, environmental 
acclimatization: see Cold; Heat 
Temperature, muscle 
force-velocity relationships, 471 
Temperature, preoptic 
behavioral thermoregulation (monkey), 
559 
Temperature, rectal 
exercise, 022 
marathon running, 018 
Temperature, skin 
behavioral thermoregulation (monkey), 
559 
control, water-perfused suit, 656 
heat production, thermoregulatory, 377 
Temperature, tail skin 
catecholamines, 349 
Temperature, water: see Water 
Terbutaline 
antigen-induced tachypnea, 101 
Thermal stress: see Heat exposure 
Thermogenesis 
helium-oxygen-induced changes, 694 
prediction equation, 377 
sodium-potassium pump, 150 
Thermogenesis, nonshivering 
ketone bodies, 159 
ouabain-sensitive tissue respiration, 150 
spinal cord, 154 
Thermoregulation 
acceleration effects, 74 
behavioral (monkey), 559 
central, cAMP, 257 
heat production: see Heat production 
marathon running, 903 
neonatal, endotoxin, 355 
neonatal, leukocytic pyrogen, 355 


sleep, 50 
Thermosensitivity 
spinal cord neural signals, 154 
Thiopental anesthesia 
mucociliary clearance, measurement, 
451 
Thoracoabdominal mechanics 
anesthesia-paralysis, 391 
Thrombocytopenia 
diving, 838 
Thyroxine 
hypothermia, 694 
Tidal volume: see Volume 
Tissue 
connective, respiratory mechanics, 
lungs, 206 
oxygen deficiency, lactate responses, 
arterial, 39 
respiration: see Respiration 
Toxicity 
oxygen: see Oxygen toxicity 
Tracers : see Radionuclide studies 
Trachea 
mucociliary clearance, measurement, 
451 
occlusion pressure, pentobarbital 
effects, newborn, 845 
smooth muscle pH, in respiratory 
acidosis, 408 
Tracheal epithelium 
electrical transport properties, 735 
histamine effects, 735 
ion transport properties, 735 
Tracheal pouch 
mucus clearance, bullfrog palate stud- 
ies, 761 
Tracheobronchial mucus 
ion transport and, 735 
rheology, 797 
Training 
endurance: see Exercise, endurance 
physical: see Exercise, training 
Transducer 
muscle, cantilever beam design, 786 
Transfusion 
gas exchange, pulmonary, 279 
hemorrhage and shock, 279 
Trauma 
cerebral, pulmonary vascular response, 
335 
Tritium dilution 
lean body mass estimation, 803 
total body water estimation, 803 


Urea 


reabsorption, kidney (kangaroo), 636 
Urine 
aldosterone, extraction and radioimmu- 
noassay, 643 
osmolality (kangaroo), 636 
output, immersion diuresis, 019 
Uterus 
contraction, oxygen changes, mathe- 
matical model, 179 


Vagal afferents 
cardiopulmonary, anodal block, 461 
Vagal cooling 
antigen-induced tachypnea, 101 
Vagal efferents 
exercise asthma, 746 
Vagal reflexes 
respiratory muscle electrical activity, 
287 
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Vagotomy 
immersion diuresis, 915 
Vagus nerves 
Ascaris suum antigen-induced tachy- 
pnea, 101 
pulmonary response to aerosol hista- 
mine, 946 
Valsalva maneuver 
breath-holding time, 717 
Vascular reactivity 
aerobic conditions, 438 
cold-induced responses to  catechol- 
amines, 349 
hypoxia, 438 
pulmonary, intracranial pressure in- 
crease, role of sympathetic mecha- 
nism, 335 
Vascular resistance: see Resistance 
Vasoconstriction, pulmonary 
hypoxic, 196 
hypoxic, prostaglandin synthesis inhibi- 
tion, effects, 903 
hypoxic, temperature dependency, 56 
neurogenic, 335 
Vasomotor inhibition 
cardiopulmonary, anodal block, 461 
Velocity: see also Force-velocity relations 
maximal, muscle temperature effects, 
471 
Venous smooth muscle: see Muscle 
smooth 
Ventilation 
anesthesia-paralysis, 391 
chemical control, 667 
chemodenervation, peripheral (fetal 
lamb), 630 
dynamics, in sinusoidal work, 300 
exercise, bicycle, 959 
exercise, breathing resistance and, 444 
exercise, passive and active, 923 
fast component, bicycle exercise, 959 
hypoxia, 492 
mechanical, anesthesia-paralysis, 391 
positive-pressure, air embolism, 368 
positive-pressure, transvascular fluid 
filtration determination, 476 
temperature, body, 492 
Ventilation, distribution 
frequency dependence, 548 
inert gas elimination, 889 
measurement, helium bolus and nitro- 
gen techniques, 859 
Ventilation-perfusion 
autoregulation, hypoxia, 56 


autoregulation, temperature depend- 
ency, 56 
Ventilation-perfusion ratio 
distribution limits from analysis of inert 
gas elimination, 889 
normal, 548 
obstruction, 548 
Vibration 
cardiovascular responses, 682 
muscle research, cantilever beam de- 
sign, 786 
Viscoelasticity 
mucus, tracheobronchial, 797 
Viscosity 
mucus, tracheobronchial, 797 
whole blood (mouse deer), 673 
Vital capacity: see Capacity, vital 
Vitamin E deficiency 
serotonin depression, lungs, 33 
Volume: see also Blood volume 
bleeding, maximum, in hemorrhage and 
shock, 279 
closing, helium bolus and nitrogen tech- 
nique, difference, 859 
extracellular, bed rest with isometric 
and isotonic exercise, 59 
extracellular fluid, lung water and, 624 
interstitial, bed rest with exercise, 59 
pulmonary artery, characteristics, ex- 
tra-and intraparenchymal segments, 
519 
plasma, bed rest with exercise, 59 
respiratory, panting and (marsupial 
and rabbit), 537 
tidal, Ascaris suum antigen inhalation, 
101 
Volume flow 
turbulent airflow meter, 456 
Volume, lung 
electrical activity, respiratory muscle, 
287 
helium-oxygen breathing, effects, 899 
hyperoxia, intermittent exposure, 593 
hypoxia, isocapnic, 413 
lung recoil, children, 817 
oxygen storage (beaver), 545 
postural changes, 706 
respiratory timing, 287 
transvascular fluid filtration determi- 
nation, 476 
Volume-pressure curves, lungs 
collagenase, 206 
elastase, 206 
saline-filled, 206 
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Volume, red cell 
bed rest with exercise, 59 
G, acceleration, 67 
Volume, stroke 
altitude exposure, 722 
exercise training, 824 
hypoxia, 722 


Water 


cold, convective heat transfer coeffi- 
cient, 93 
content, blood, during exercise, 739 
content, blood, hemoconcentration, 739 
immersion: see Immersion; Diving 
intake, estrous cycle variations, heat ef- 
fects, 874 
loss, evaporative, flow-through respi- 
rometry, 120 
secretion, airway, histamine effects, 735 
total body, estimation by ethanol dilu- 
tion, 803 
total body, estimation by tritium dilu- 
tion, 803 
Water-perfused suits 
temperature control system, 636 
Weight 
loss, evaporative, heat exposure, 252 
organ, training effects, 935 
Women 
fluid and electrolyte shifts during G, ac- 
celeration, 67 
Work: see also Exercise 
arm and leg, asthma, 565 
capacity, hemodynamic response, after 
8-adrenergic blockade, 133 
endurance, equipment effects, 28 
long-term, thermoregulatory responses, 
909 
performance, maximal, ozone exposure, 
531 
sinusoidal: see Exercise, sinusoidal 
Work tolerance 
aerobic, 444 
anaerobic threshold, 444 
breathing resistance, 444 
hyperoxia, 444 
limiting factors, 444 


Xenon-133 technique 
ventilation distribution, frequency de- 
pendence, 548 
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Addominothoracic motion 
sleep state, 600 
Abstracts from current literature, 167, 
383, 568, 759, 918, 1111 
Acceleration 
G,: see G, stress 
Acclimation: see Temperature; Altitude; 
or the specific environmental 
condition 
Acetazolamide 
pH changes, postcapillary, 582 
Acetylcholine 
pulmonary surfactant and, 39 
Acid-base balance 
transmembrane bicarbonate flux and, 
925, 931 
Acidosis 
metabolic responses, cardiorespiratory, 
to exercise, 959 
Acoustic gas analyzer: see Gas analyzers 
Acoustic pulse: see Pulse 
Acoustic reflections 
airways, 523 
Action potentials: see Potentials 
Adaptation: see specific condition 
Adenosine diphosphate 
muscle, after exercise, 852 
Adenosine monophosphate 
muscle, after exercise, 852 
Adenosine monophosphate, cyclic 
B-adrenergic mechanisms, pulmonary 
circulation, 612 
exercise, 949 
liver, heat acclimation, 445 
Adenosine triphosphatase 
myofibrillar, exercised-trained heart, 
977 
Adenosine triphosphate 
endogenous, lung, newborn, 557 
muscle, after exercise, 852 
skeletal muscle, training and 
immobilization effects, 700 
Adipocytes 
metabolism, exercise effects, 425 
Adipose mass 
exercise, 425 
Adipose tissue 
brown: see Brown fat 
Adolescents: see also Boys; Girls 
males, muscular strength, 834 
Adrenal glands 
demedullated, glucose kinetics, 230 
function, age and exercise, 839 
Adrenergic mechanisms 
vascular response, renal, to heat stress, 
(baboon), 739 
Adrenocortical function 
aging and exercise-training, 839 
Aerobic capacity 
aging, 280 
sweating sensitivity, 822 
Aerodynamics 
lungs, 498 
Aerosols 
antigen, airway mast cell changes, 271 
Afferents 
intercostal muscle, respiratory effects, 
20 
Afterload 


ventricular, hypoxia and sinoaortic 
denervation, 1012 
Aging 
adrenocortical function, 839 
basal metabolic rate, muscle mass 
decrease and, 1001 
exercise tests, maximum and 
submaximum, 280 
lung mechanical properties (normal 
adult), 1054 
lung morphometry, 86 
Air pollution: see Pollution 
Air spaces 
lungs: see Lungs 
Airway 
acoustic reflections, 523 
area-distance function, 523 
closure, gas trapping, nitrous oxide- 
induced, 414 
closure, low lung volume, 138 
compliance: see Compliance 
conductance, specific, in infancy, 144 
conducting, separation of inhaled gas 
mixtures (pig), 391 
dynamics, wave-speed theory of flow 
limitation, 516 
expiratory flow, wave-speed limitation, 
lungs, 498 
function, 603 
geometry, acoustic pulse response 
measurements, 523 
impedance, accustic pulse response, 523 
obstruction, acoustic pulse response, 
523 
occlusion pressure: see Pressure, 
occlusion 
ozone-induced hyperirritability, 626 
pressure: see Pressure 
properties, serial distribution, 523 
receptors: see Receptors 
resistance: see Resistance 
smooth muscle: see Muscle, smooth 
structure, 603 
Airway mast cells 
allergy, 271 
antigen aerosols, 271 
histamine, 271 
Alanine 
exercise, graded, 288 
Albumin 
clearance, alveolar, 487 
diffusion, alveolar, 487 
radioiodinated, tissue permeation vs. 
airway displacement, 487 
Alcohol 
consumption, cold water immersion, 
211 
Aldosterone 
hypoxic decompression, 421 
Algorithm 
smoothing, in estimation of ventilation- 
perfusion ratio distribution from 
inert gas data, 1106 
Alkalosis 
metabolic responses, cardiorespiratory, 
to exercise, 959 
Allergy 
airway mast cells, 271 
Alloxan 
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cardiopulmonary baroreflexes in 
pulmonary congestion and edema, 
107 
Althesin 
high pressure neurological syndrome, 
183 
Altitude, high: see also Hypoxia 
adaptation, human, 204 
decompression: see Decompression 
hematologic responses, 365 
metabolic performance (gopher), 965 
splanchnic responses in highlanders, 
204 
ventilatory response to hypoxia, 114 
Alveolar expansion gradient 
diaphragmatic contraction in lateral 
posture, 32 
Alveolar gas: see Gas, or the specific gas 
Alveolar space 
helium, inhaled, penetration, 403 
sulfur hexafluoride penetration, 403 
Alveoli 
aging, effects on numerical, surface, 
and volumetric density, 86 
albumin clearance, external detectors, 
487 
albumin, radioiodinated, tissue 
permeation vs. airway displacement, 
487 
geometry, 730 
Anatomy 
lymph, lung, 894, 899 
Anesthesia 
halothane-oxygen, cardiopulmonary 
function, 778 
heatstroke model, experimental, 292 
lung emptying and, 983 
pulmonary perfusion, regional, and 
ventilation-perfusion, 993 
respiratory control, sulfur dioxide 
effects, 844 
respiratory responses to sodium 
bicarbonate, hydrochloric acid, and 
potassium cyanide, 1075 
steroid, high pressure neurological 
syndrome, 183 
Anesthesia reversal 
barbiturates, 221 
high pressure neurological syndrome, 
221 
Angiotensin antagonists 
catecholamines, during exercise, 440 
hemodynamics, during exercise, 440 
renin, during exercise, 440 
Anions 
monovalent, hemoglobin-oxygen 
affinity regulation, 632 
Anoxia 
respiratory patterns, neonatal, 468 
Anti-G suit 
cardiovascular dynamic changes due to 
+G, stress, 765 
Anticonvulsants 
high pressure neurological syndrome, 
221 
Antigen aerosols 
airway mast cells, 271 
Aortic bodies 


respiratory responses to sodium 
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Aortic bodies (continued) 
bicarbonate, hydrochloric acid, and 
potassium cyanide, 1075 
Apnea 
hypoxic, respiratory patterns, neonatal, 
468 
Apparatus and techniques: see also 
Models 
acoustic helium analyzer for closing 
volume measurement, 911 
airway geometry, from pulse response, 
523 
airway resistance measurement in 
infancy, 155 
algorithm, enforced smooth, for 
estimating ventilation-perfusion 
ratio distributions from inert gas 
data, 1106 
automated analysis: see Computers; 
Models 
autoradiography: see Autoradiography 
blood pressure, digital, measurement 
after cooling, 907 
blood pressure monitor, semiautomatic, 
utilizing an electronic 
sphygmomanometer, 379 
body temperature measurement, 
neonatal, 1102 
calorimetry: see Calorimetry 
cannulation of right lymph duct, 899 
cardiac output components, 
quantitation in presence of 
bidirectional shunts (lamb), 352 
chromatography: see Chromatography 
computer studies: see Computers 
contractile function and myofibrillar 
ATPase in exercise-trained heart, 977 
diaphragmatic electromyographic 
response to carbon dioxide 
rebreathing, 262 
diffusing capacity during single 
exhalation, new analysis, 617 
direct current proportional heater- 
cooler temperature controller, 169 
electromyography: see 
Electromyography 
energy expenditure, prediction, 577 
energy-nitrogen balance method, 
weight loss composition, 331 
functional residual capacity in small 
animals, instrumentation, 755 
hygrometry, dew-point, measurement 
of evaporative water loss (pigeon), 
382 
lung preparation, isolated, ventilated, 
perfused, assessment of, 557 
mass spectrometry: see Spectrometry 
mathematical models: see Models 
metabolism, lung tissue slices, 
technical factors, 902 
microspheres: see Radionuclide studies 
oxygen consumption, measurement, 
assessment of system, 916 
oxygen uptake, analog measurement 
on-line, 563 
oxygen uptake, tissue, continuous 
measurement, 370 
plethysmography: see Plethysmography 
polarography, continuous oxygen 
uptake measurement, 370 
pulsating bubble technique for 
evaluating pulmonary surfactant, 198 
radionuclide studies: see Radionuclide 
studies 
rebreathing system, heated, for infants, 
155 


reflectance spectrophotometry: see 
Spectrophotometry 
respiratory parameter estimation using 
forced oscillatory impedance data, 
322 
Scholander gas analyzer, matched 
reagents for, 160 
viscosity-bolus technique for 
longitudinal distribution of 
pulmonary vascular resistance, 1093 
wave-speed theory test, 516 
weight loss, composition, estimation, 
331 
Arterial pressure: see Pressure 
Ascaris suum antigen 
airway mast cell and histamine 
changes, 271 
Asphyxia 
respiratory patterns, neonatal, 469 
Aspirin 
.ngestion, ventilatory response to 
hypercapnia and hypoxia, 971 
Asthma 
antigen aerosol-induced changes in 
airway mast cells and histamine, 271 
diffusing capacity, 617 
Astrand prediction 
aerobic power, aging, 280 
Atelectasis 
lung growth, compensatory, 27 
Athletes: see Exercise training 
Atrophy, muscular 
protein, 656 
time course during immobilization, 656 
Atropine 
catecholamines, coronary, during 
exercise, 949 
pulmonary surfactant and, 39 
Automated techniques: see Computers: 
Models 
Autonomic blockade: see Blockade 
Autonomic nervous system 
pulmonary vascular response to 
hypoxia, 65 
surface tension, fetal lung, 1039 
Autoradiography 
capillary proliferative activity in 
myocardium and skeletal muscle 
during exercise, 306 


Barviturates 
high pressure neurological syndrome, 
221 


time course, 221 
Baroreceptors: see Receptors 
Baroreflexes: see Reflexes 
Basal metabolic rate: see Metabolic rate 
Bed rest 

exercise and: see Exercise 
Benzoates 

halogenated, hemoglobin-oxygen 

affinity regulation, 632 

Benzolamide 

pH changes, postcapillary, 582 
Beta blockade: see Blockade 
Bicarbonate 


transmembrane flux, intracellular acid- 


base regulation and, 925, 931 

Bicycle ergometer: see Exercise, bicycling 

Biological rhythm: see Rhythm 

Biopsy, needle 

skeletal muscle, biochemical 

adaptation to resistance training and 
immobilization, 700 

Blockade 
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autonomic, coronary catecholamines 
during exercise, 949 
beta, catecholamines, coronary, during 
exercise, 949 
Blood: see also Hematology; 
Hemodynamics 
biochemistry, ozone inhalation 
exercise, 75 
constituents: see specific substance 
gases: see Gas, or the specific gas 
platelets: see Platelets 
venous admixture, pulmonary 
microembolization, 51 
Blood flow 
brain, carbon monoxide inhalation, 
effects (goat), 455 
kidney, renin-angiotensin in heat 
stress, 739 
splanchnic, in highlanders, 204 
Blood flow, coronary 
distribution, in exercise, 988 
hypoxia, prolonged, 784 
Blood flow, skin 
exercise at high internal temperatures, 
790 
exercise training, 133 
heat acclimation, 133 
Blood pressure: see also Pressure 
measurement, noninvasive, 379 
monitor, semiautomatic, using an 
electronic sphygmomanometer, 379 
systolic, digital measurement, 907 
Blood pressure, digital 
arterial tone, 907 
closing event, 907 
measurement after cooling, 907 
Raynaud’s phenomenon, 907 
Blood vessels 
myocardial and skeletal muscle, during 
exercise, 306 
Blood volume: see also Volume 
pulmonary artery, hypoxia, 8 
pulmonary artery, lung inflation, 8 
pulmonary capillaries, single 
exhalation, 617 
Body composition: see also specific 
constituent 
age-related changes, muscle mass 
decrease and, 1001 
analysis, implications of lung volume 
in water immersion, 276 
exercise and bed rest, 126 
swimming, front crawl, analysis, 475 
weight loss estimation, 331 
Body density 
exercise and bed rest, 126 
swimming, front crawl, analysis, 475 
water immersion, 276 
Body mass 
exercise and bed rest, 126 
Body position: see Posture 
Body shape 
strength, adolescent male, 834 
Body size 
strength, adolescent male, 834 
Body surface area 
swimming, front crawl, analysis, 475 
Body temperature: see Temperature 
Bohr effect 
temperature dependence, 545 
Boys 
trained, plasma volume, 1085 
trained, protein masses, intravascular, 
1085 
Brain 
blood flow: see Blood fiow 
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calcium ions, body temperature control 
during exercise (monkey), 689 
decerebration, respiratory patterns 
during progressive asphyxia, 
neonatal, 468 
heat production, fetus (sheep), 747 
hypoxia, carbon monoxide inhalation 
(goat), 455 
oxygen consumption, carbon monoxide 
inhalation and (goat), 455 
Brain stem 
neuronal response to hypercapnia and 
hypoxia, 812 
Breathing: see Respiration 
Breathing work 
diaphragmatic fatigue, 189 
Bronchial clearance 
exercise and hyperventilation effects, 
46 
Bronchial hyperirritability 
ozone-induced, 626 
Bronchial reactivity 
vagal stimulation-histamine 
interaction, 643 
Bronchial tree 
gas mixtures, separation (pig), 391 
Bronchoconstriction 
antigen aerosol-induced, 271 
reflex, histamine stimulation, 397 
reflex, ozone effects, 626 
Bronchograms 
tantalum, 643 
Bronchomotor response 
histamine aerosol, 626 
ozone effects, 626 
Brown fat 
lipolysis, heat and cold acclimation, 
1007 
Bubbles: see Gas; Pulsating bubble 
technique 


Catcium ions 
brain, central control of body 
temperature during exercise 
(monkey), 689 
plasma, thermoregulation during 
exercise, 1026 
Calcium-sodium theory 
temperature control during exercise 
(monkey), 689 
Calorimetry, indirect 
muscular efficiency during steady rate 
exercise, 431 
respiratory gas analysis 164 
Cannulation 
right lymph duct, 899 
Capacity, functional residual 
immersion effects, 297 
measurement (small animals), 755 
relationship of thoracic volume and 
airway occlusion pressure, 312 
sulfur dioxide and, 844 
Capillaries 
cerebral, carbon dioxide pressure 
gradients, hypocapnia, 480 
myocardial and skeletal muscle, 
neoformation, 306 
myocardial and skeletal muscle, 
proliferative activity during exercise, 
306 
Capillaries, pulmonary 
pH changes during carbonic anhydrase 
inhibition, 582 
rebreathing and tissue volume after 
saline infusion, 246 


Carbamino 
hemoglobin-ligand interaction, 
temperature effects, 545 
Carbohydrates 
metabolism, muscle, during exercise, 
695 
Carbon dioxide 
and body temperature, interaction on 
phrenic activity and tracheal 
occlusion pressure, 449 
buffering, myocardial cell, 925, 931 
gradient, arterial-alveolar, 357 
hemoglobin-ligand interaction, 
temperature effects, 545 
inhalation, sulfur dioxide and, 844 
output, analog measurement on-line, 
563 
output, exercise and rest, 704 
production, lung slices, 902 
rebreathing: see Rebreathing 
solubility, alveolar, 357 
Carbon dioxide pressure 
alveolar, elevated, relative to predicted 
values during normal gas exchange, 
357 
alveolar, excretion-solubility curve, 357 
cerebrospinal fluid and cerebral 
capillary blood, gradients, in 
hypocapnia, 480 
cerebrospinal fluid, measurement, 566 
postcapillary, during carbonic 
anhydrase inhibition, 582 
Carbon monoxide 
diffusing capacity, placenta (sheep), 88: 
hematologic responses, 365 
inhalation, cerebrovascular responses 
(goat), 455 
inhalation, ventilatory responses 
(goat), 455 
steady-state pulmonary transfer, 
saturation kinetics, 880 
transport, facilitated, in lung, 880 
Carbonic anhydrase 
inhibition, pH, postcapillary changes, 
582 
Carboxyhemoglobin 
placenta (sheep), 885 
Cardiac output 
pH and exercise, 959 
shunt components, quantitation (lamb), 
352 
Cardiopulmonary baroreflexes: see 
Reflexes 
Cardiopulmonary function 
lung lavage and unilateral hypoxia, 778 
Cardiorespiratory system 
metabolic response to exercise, pH 
effects, 959 
Cardiovascular system 
anti-G suit effect on dynamic changes 
due to G, stress, 765 
dynamics, acute prolonged hypoxia, 784 
Carotid bodies 
respiratory responses to sodium 
bicarbonate, hydrochloric acid, and 
potassium cyanide, 1075 
Carotid sinus nerves 
hypercapnia aid isocapnic hypoxia, 812 
Catecholamines 
angiotensin antagonism during 
exercise, 440 
coronary, exercise effects, 949 
coronary sinus, exercise and training 
effects, 801 
Central chemoreceptors: see Receptors 
Central nervous system 
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high pressure-barbiturate interaction, 
221 
high pressure neurological syndrome, 
221 
Centrifugation 
G,: see G, stress 
Cerebral capillaries 
carbon dioxide pressur2 gradients, 
hypocapnia, 480 
Cerebral cortex 
cytochrome aa,, oxidation with 
hyperbaric pressures, 873 
cytochrome aa,, reflectance 
spectrophotometry, 858, 873 
Cerebral inhibition 
to hypoxia at 3,850 m, 114 
Cerebral ventricles 
body temperature control during 
exercise (monkey), 689 
Cerebrospinal fluid 
carbon dioxide pressure gradients, 
hypocapnia, 480 
pH and carbon dioxide pressure 
measurement, 566 
Cerebrovascular system 
responses to carbon monoxide 
inhalation, correlation with 
ventilatory responses (goat), 455 
Cerebrum 
metabolism, fetal, oxygenation and 
(sheep), 1080 
oxygen consumption, at different levels 
of oxygenation (sheep), 1080 
Cerveau isolé 
cytochrome aa,, 858, 873 
Chemoreceptors: see Receptors 
Chest 
sweating, exercise and heat 
acclimation, 133 
Children: see Girls; Boys; Adolescents 
Cholecystokinin octapeptide 
sulfobromophthalein sodium excretion, 
714 
Cholesterol 
skeletal muscle, trained and untrained 
men, 709 
Choline pathway 
lung development, fetal (rhesus 
monkey), 92 
Choline phosphotransferase 
lung, newborn, 557 
Cholinergic control 
pulmonary surfactant, 39 
Chromatography, gas-liquid 
fatty acids and cholesterol, skeletal 
muscle, 709 
Circulation, peripheral 
exercise at high internal temperature, 
790 
heat stress, role of renin-angiotensin 
(baboon), 739 
reproductive hormone effects (sheep), 
668 
Circulation, pulmonary 
B-adrenergic mechanisms, 612 
hypoxia, 65 
permeability indicators (sheep), 99 
sympathetic innervation, 65 
Jlearance: see specific substance 
Closing volume: see Volume 
Coagulation 
pulr -nary vascular response, time 
course, 51 
Cold acclimation 
brown adipose tissue, lipolysis, 1007 
Cold exposure 
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Cold exposure (continued) 
calcium ions, brain, in body 
temperature control during exercise 
(monkey), 689 
glucose kinetics, 230 
vasoconstriction, cutaneous, 770 
water requirements (small mammals), 
121 
Cold water immersion: see Immersion 
Colon 
heating patterns, thermal resistance 
variation, 59 
Compliance 
airway, tracheal, wave-speed theory 
test, 516 
pulmonary, frequency dependence, 942 
pulmonary vascular, sympathetic 
innervation in hypoxia, 65 
respiratory, measurement using forced 
oscillatory impedance data, 322 
Compression rate 
barbiturates, 221 
convulsion, high pressure, 173 
high pressure neurological syndrome, 
221 
Computers 
digital, for analyzing respiratory 
muscle electromyograms, 551 
digital, muscle fatigue, 750 
Fourier transform, muscle fatigue, 750 
lung morphometry, 86 
oxygen uptake, analog measurement 
on-line, 563 
Paynter filter, electromyogram 
analysis, 551 
pulrnonary gas transfer, on-line digital 
integration, 375 
Conditioning, endurance: see Exercise, 
endurance 
Conduction velocity 
action potential, in muscle fatigue, 750 
Congestion, pulmonary 
cardiopulmonary baroreflexes, 107 
saline infusion, 246 
Contraction: see also Muscle 
diaphragmatic, alveolar expansion 
gradient in lateral posture, 32 
Convulsions 
high pressure, barbiturates in, 221 
high pressure neurological syndrome, 
173, 221 
threshold pressures, 173 
Cooling 
digital, blood pressure measurements, 
907 
Cooper test 
exercise in aging, 280 
Coronary artery 
blood flow: see Blood flow 
catecholamines, during exercise, 949 
dynamics, hypoxia, 1012 
dynamics, sinoaortic denervation, 1012 
pressure: see Pressure 
vasodilator reserve and flow 
distribution during exercise, 988 
Coronary disease 
catecholamines, during exercise and 
training, 901 
Coronary sinus 
catecholamines, exercise and training 
effects, 801, 949 
Cortisol 
hypoxic decompression, 421 
Creatine kinase 
muscle, after exercise, 852 
Creatine phosphate 


skeletal muscle, training and 
immobilization effects, 700 
Creatinine 
excretion, age-related, muscle mass 
decrease and, 1001 
Critical volume: see Volume 
cyclic AMP: see Adenosine 
monophosphate 
Cytochrome aa; 
direct cortical response, 858 
oxidation, cerebral cortex, with 
hyperbaric pressures, 873 
reflectance spectrophotometry, cerebral 
cortex, 858, 873 
spreading depression, 858 
Cytochrome P45 
p-nitroanisole O-demethylation, lung, 
238 
transport, facilitated, 880 


Deaa space 
physiological, pulmonary vascular 
microembolization, 51 
Decerebration 
respiratory patterns, neonatal, during 
progressive asphyxia, 468 
Decompression, hypoxic 
aldosterone, 421 
cortisol, 421 
electrolytes, 421 
renin, 421 
Denervation 
sinoartic, cardiac and coronary 
dynamics in hypoxia, 1012 
Density 
body: see Body density 
Decxyribonucleic acid 
lung growth, compensatory, 27 
synthesis, liver, heat acclimation, 445 
Depression 
hypoxic, at 3,850 m, 114 
Detectors 
external, albumin clearance, alveolar, 
497 
Diaphragm 
contraction, alveolar expansion 
gradient in lateral posture, 32 
electromyography: see 
Electromyography 
endurance, 189 
fatigue, 189 
function during immersion, 297 
mechanics during sleep, 600 
strength, 189 
tone, regional lung volumes, 32 
Diastolic pressure: see Pressure 
Diffusing capacity 
carbon monoxide, placenta (sheep), 885 
carbon monoxide, steady-state 
pulmonary transfer, 880 
oxygen, placenta (sheep), 885 
pulmonary, critical orifice, 617 
pulmonary disease, chronic obstructive, 
617 
single exhalation, new analysis, 617 
Diffusion 
albumin, alveolar, 497 
facilitated, placenta (sheep), 885 
gas, conducting airway (pig), 391 
helium, alveolar space, 403 
inert gas, 414 
sulfur hexafluoride, alveolar space, 403 
Digital computer: see Computers 
Digits 
blood pressure: see Blood pressure 
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Dihydroxyacetone 
blood oxygen affinity reduction, 102 
Dinitrophenol 
ventilation stimulation, tissue 
hypermetabolism in, 72 
2,3-Diphosphoglycerate 
blood oxygen affinity reduction, 102 
hematolosic responses to carbon 
monoxide and altitude, 365 
hemogiobin-ligand interaction, 
temperature effects, 545 
2,3-Diphosphoglyceric acid 
hemoglobin-oxygen affinity regulation, 
632 
Dipyridamole 
coronary vasodilator reserve and flow 
distribution during exercise, 988 
Dispersion model: see Models 
Dystrophy, muscular 
training, 936 
Diurnal rhythm: see Rhythm 
Drugs 
metabolism, lungs, 238 
Dyes: see specific dye 
Dyspnea 
diaphragmatic fatigue, 189 


Edema, pulmonary 
cardiopulmonary baroreflexes, 107 
histamine, permeability indicators 
(sheep), 99 
lymph drainage patterns, 894 
lymph duct, right, cannulation, 899 
microembolization, 51 
transpulmonary and vascular 
pressures, 14 
Elastance, effective 
loaded breathing, 339 
thoracic volume-airway occlusion 
pressure relationship, 312 
Elastic emphysema: see Emphysema 
Elastic load 
normal and cord-injured man, 339 
sulfur dioxide and, 844 
Elastic recoil: see Lung recoil 
Electrocardiogram 
exercise, near-maximal, 988 
Electrolytes 
hypoxic decompression, 421 
thermoregulation during exercise, 1026 
urinary, exercise and bed rest effects, 
126 
Electromyography 
ensemble average, 551 
moving average, 551 
muscle fatigue index, 750 
respiratory muscle, digital computer 
analysis, 551 
Electromyography, diaphragm: see also 
Diaphragm 
carbon dioxide rebreathing, 
quantification, 262 
digital computer analysis, 551 
integration, 262 
mouth occlusion pressure, 262 
moving time average and variance, 262 
statistical time series analysis, 262 
Emphysema 
elastase-induced, evolution, 721 
panacinar, experimental, 721 
End-expiratory pressure: see Pressure 
End-expiratory pressure ventilation: see 
Ventilation 
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Endocrine control 
temperature (sheep), 668 
Endurance exercise: see Exercise, 
endurance 
Energetics 
walking, 431 
Energy 
swimming, front crawl, analysis, 475 
Energy expenditure 
load carriage, 577 
prediction, 577 
slow walking speeds, 577 
surface effects, 577 
Energy-nitrogen balance method 
weight loss composition estimation, 331 
Entrainment 
environmental synchronizers (squirrel 
monkey), 795 
Enzymes 
muscle: see Muscle 
responses to recurrent heat exposure in 
rest and exercise, 308 
Epinephrine 
f-adrenergic mechanisms, pulmonary 
circulation, 612 
brown adipose tissue lipolysis, heat and 
cold acclimation, 1007 
exercise, 425 
glucose kinetics, 230 
hormonal response to exercise after 
training, 953 
Epithelium 
airway, ozone-induced 
hyperirritability, 626 
alveolar, albumin clearance, 487 
Ergometer 
bicycle: see Exercise, bicycling 
Ergonomics 
muscle fatigue, 756 
Erythrocytes 
glycolysis, oxygen affinity reduction, 
102 
hemoglobin-oxygen affinity (sheep), 632 
hemoglobin-oxygen affinity (human 
adult), 632 
Estrogen 
thermal effects (sheep udder), 668 
Eucapnic hyperventilation: see 
Hyperventilation 
Evaporation 
skin: see Sweating 
Evoked potentials: see Potentials 
Exercise: see also Work 
adipocyte metabolism, 425 
adipose mass, 425 
aerobic: see Aerobic capacity 
aging, 280 
angiotensin antagonism, effects, 440 
blood flow, skin, at high internal 
temperature, 790 
body temperature control, brain 
calcium ions (monkey), 689 
bronchial clearance, 46 
catecholamines, coronary, 949 
catecholamines, saralasin and, 440 
coronary flow distribution, 988 
coronary vasodilator reserve, 988 
cyclic adenosine monophosphate, 949 
diffusing capacity, single exhalation, 
617 
enzymatic responses, in heat exposure, 
308 
epinephrine effects, 425 
fat cell size, 425 
free fatty acids, 302, 425 
gas exchange kinetics, transition from 


rest, 704 
glucose metabolism, 425 
glycogen, muscle usage, 695 
habituation, aging, 280 
heat stress, pulmonary function, 409 
heat stress, thermoregulatory response, 
prepubertal girls and women, 1046 
hemodynamics, saralasin and, 440 
hormonal response, 425 
hyperpnea, 704 
insulin, 302, 425 
isometric, fluid exchange and body 
composition, 126 
isometric, insulin and glucose 
responses, 1033 
isotonic, fluid exchange and body 
composition, 126 
isotonic, insulin and glucose responses, 
1033 
lactate, muscle, 852 
limitation, diaphragmatic, 189 
lipolysis, 425 
locomotion, muscle fiber activity (lion), 
672 
metabolic responses, cardiorespiratory, 
pH effects, 959 
oxidant air pollution, pulmonary 
function, 409 
ozone exposure, pulmonary function, 
409 
ozone inhalation, blood biochemistry, 
75 
ozone inhalation, pulmonary function, 
75 
phosphagen, muscle, 852 
physiology, blood pressure monitoring 
using an electronic 
sphygmomanometer, 379 
prescriptive zone determinants, in 
industrial workers, 347 
prolonged, glucose oxidation, 258 
pulmonary function, during heat and 
ozone exposure, 409 
renin, 440 
saralasin effects, 440 
splanchnic responses, in highlanders, 
204 
steady rate, muscular efficiency, 431 
strength, adolescent male, 834 
submaximal, heat tolerance, 678 
thermoregulation, plasma electrolytes, 
1026 
ventilation kinetics, transition from 
rest, 700 
Exercise, bed rest 
body composition, 126 
fluid exchange, 126 
insulin and glucose responses, 126 
Exercise, bicycling 
ergometry, in aging, 280 
Exercise, endurance 
diaphragmatic fatigue, 189 
fatty acids, plasma, increased, effects, 
829 
metabolism, cardiorespiratory, pH and 
exercise effects, 959 
sweating sensitivity, 822 
Exercise, graded 
fast-twitch muscle, 288 
glycogen, lactate, and alanine changes 
in muscle fiber types, 288 
respiratory capacity, 288 
slow-twitch muscle, 288 
Exercise, running 
muscle fiber activity (lion), 672 
Exercise, swimming 
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acute, adrenocortical function in aging, 
839 
body surface area, 475 
energy cost, 475 
front crawl, quantitative analysis, 475 
oxygen consumption, 475 
sex differences, 475 
Exercise tests 
Astrand prediction, 280 
Cooper, 280 
maximum and submaximum, in the 
aged, 280 
Exercise, training 
adrenocortical function in aging, 839 
ATPase, myofibrillar, cardiac activity, 
977 
biochemical adaptation, skeletal 
muscle, 700 
blood flow, skin, 133 
blood plasma contents, during heat 
acclimatization, 591 
cardiac function, in myopathy, 936 
catecholamines, coronary sinus, 801 
cholesterol, skeletal muscle, 709 
contractile function, heart, 977 
coronary disease, 801 
fatty acid profile, skeletal muscle, 709 
glucagon, plasma, responses, 302 
heat tolerance, 678 
hormonal response, 953 
metabolism, myopathic muscle, 936 
plasma volume, trained boys and fit 
young men, 1085 
protein masses, intravascular, trained 
boys and fit young men, 1085 
rate-pressure product, 801 
strength training, skeletal muscle 
biochemical adaptation, 700 
sweating, 133, 822 
weight training, skeletal muscle 
biochemical adaptation, 700 
Exercise, treadmill 
aging, 280 
glycogen, lactate and alanine changes 
in muscle fiber types, 288 
Exercise, treadmill running 
adenosine triphosphatase activity, 
heart, 977 
contractile function, heart, 977 
Exercise, walking 
energetics, 431 
energy expenditure, 577 
muscular efficiency, 431 
Exertion, muscular: see Exercise 
Exhalation 
diffusing capacity, single-breath, 617 
Exhaustion: see also Muscle fatigue 
fatty acids, inereased, 829 
Expiratory flow: see Flow; Flow-volume 
Expiratory resistance: see Resistance 


Fasting 


protein metabolism, lung, 463 
Fast-twitch muscle 
exercise, graded, 288 
Fat 
body content, during exercise and bed 
rest, 126 
body loss, estimation, 331 
brown: see Brown fat 
metabolism, muscle, during exercise, 
695 
Fat cells 
size, exercise effects, 425 
Fatigue: see Muscle fatigue; Exhaustion 
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Fatty acids 
hydrocarbon chain length, skeletal 
muscle, 709 
metabolism, exercise after training, 953 
plasma, endurance and, 829 
plasma, glycogen utilization and, 829 
trained and untrained men, skeletal 
muscle, 709 
unsaturated, skeletal muscle, 709 
Fatty acids, free 
exercise, 302, 425, 695 
metabolism, cardiorespiratory, pH and 
exercise effects, 959 
muscle glycogen usage during exercise, 
695 
Feeding schedules 
environmental synchronizers (squirrel 
monkey), 795 
Females: see Girls; Women; Adolescents 
Fetus 
diffusing capacity, carbon monoxide and 
oxygen (sheep), 885 
heat production, brain (sheep), 747 
lung development (rhesus monkey), 92 
metabolism, oxygenation and (sheep), 
1080 
oxygen consumption, cerebral, at differ- 
ent levels of oxygenation (sheep), 1080 
surface tension, lungs, autonomic con- 
trol, 1039 
Flow, expiratory 
aging (normal human adults), 1054 
choke point, 498 
collapsible tubules, 498 
limitation, elastic tubes, 516 
longitudinal tension-induced, tracheal, 
537 
maximal, 516, 807 
Starling resistor, 516 
ventilation distribution and, 807 
waterfall effect, 498, 516 
wave-speed limitation, 498, 516 
Flow limitations 
regional, lungs, 983 
Flow-through system 
oxygen consumption, 916 
Flow-volume relations 
aging (normal human adult), 1054 
expiratory, normal, 942 
lungs, determination from multiple 
pressure-volume curves, 730 
wave-speed limitation, 498 
Fluid exchange 
exercise and bed rest, 126 
lung, 902 
Foam 
gas trapping and, 414 
Force-frequency relations 
hypoxia and sinoaortic denervation, 
1012 
Forearm 
blood flow, exercise training and heat 
acclimation, 133 
blood flow, skin, during exercise at high 
internal temperature, 790 
Fossorial animals 
metabolic performance, hypoxia (go- 
pher), 965 
Fourier transform: see Computers 
Frequency dependence 
compliance, pulmonary, 942 
oscillatory impedance data, 322 
Functional residual capacity: see Capacity 


G, stress 


cardiovascular dynamic changes, anti- 
G suit effect, 765 
Gas: see also specific gas 
bubbles, trapping and, 414 
diffusion: see Diffusion; Diffusing capac- 
ity 
dispersion, Taylor (pig), 391 
irritant: see Irritants; Pollution 
mixing, intrapulmonary, at low tidal 
volumes, 403 
mixtures, inhaled, separation, role of 
conducting airways, (pig), 391 
respiratory, analysis, matched reagents 
for, 164 
thoracic, volume, in infancy, 144, 155 
transfer, pulmonary, on-line digital in- 
tegration, 375 
trapped, during oxygen breathing at low 
lung volume, 138 
trapping, nitrous oxide-induced, 414 
Gas analyzers 
acoustic, helium, for closing volume 
measurement, 911 
Scholander, matched reagents for, 160 
Gas exchange 
alveolar, predicted values relative to 
elevated alveolar carbon dioxide pres- 
sure, 357 
analog measurement, on-line, 563 
hypoxia, unilateral, 778 
kinetics, transitions from rest or exer- 
cise, 704 
lung lavage, 778 
postcapillary, carbonic anhydrase inhi- 
bition, 582 
pulmonary, pH and exercise effects, 959 
pulmonary, predicted values relative to 
elevated alveolar carbon dioxide pres- 
sure, 357 
single exhalation, 617 
Gas, inert 
diffusion, 414 
osmosis, 414 
penetration into alveolar space at low 
tidal volume, 403 
retention, in estimation of ventilation- 
perfusion ratio distribution with an 
enforced smoothing algorithm, 1106 
Gas-liquid chromatography: see Chroma- 
tography 
Gasping 
asphyxia, neonatal respiratory pat- 
terns, 468 
Girls 
prepubertal, responses to work in the 
heat, 1046 
Glottis opening 
respiratory flow, 603 
upper airway resistance, 603 
Glucagon 
plasma, training effects, 302 
Glucocorticoids 
aging and exercise training, 839 
Gluconeogenesis 
high altitude, 204 
Glucose 
bed rest with isotonic and isometric ex- 
ercise, 1033 
blood, endurance and, 829 
blood, exercise and, 695 
'5C-labeled, in evaluation of glucose ox- 
idation during prolonged exercise, 258 
consumption, lung slices, 902 
kinetics, cold effects, 230 
kinetics, epinephrine effects, 230 
metabolism, exercise, 258, 425, 953 
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output, splanchnic, in highlanders, 204 
oxidation, prolonged exercise, 258 
production, cold exposure, 230 
production, epinephrine effects, 230 
protein metabolism, lung, 463 
utilization, cold exposure, 230 
utilization, epinephrine effects, 230 
Glucose tolerance test 
bed rest with isotonic and isometric ex- 
ercise, 1033 
Glycerol 
blood, endurance and, 829 
metabolism, cardiorespiratory, pH and 
exercise effects, 959 
plasma, during exercise, 695 
Glycogen 
depletion, muscle fiber, during running 
(lion), 672 
hormonal response to exercise after 
training, 953 
muscle, usage during exercise, 695 
skeletal muscle, training and immobili- 
zation effects, 700 
sparing, muscle, 795 
utilization, fatty acids and, 829 
Glycogenolysis 
exercise, graded, 288 
Glycolysis 
red cell, oxygen affinity reduction, 102 
Glycolytic intermediates 
blood oxygen affinity reduction, 102 


Haidane effect 
alveolar carbon dioxide pressure, 357 
alveolar gas exchange, 357 
Haldane transformation 
oxygen uptake, analog measurement 
on-line, 563 
Halothane-oxygen anesthesia 
cardiopulmonary function, 778 
Heart 
hypertrophy: see Hypertrophy 
hypoxic: see Hypoxia 
muscle: see Muscle 
pressure: see Pressure 
sinoaortic denervation, dynamics, 1012 
stretch receptors: see Receptors 
weight, normal (hamster), 721 
Heart, exercise-trained 
contractile function, 977 
myofibrillar ATPase activity, 977 
myopathy, 936 
Heart, exercising 
catecholamines, 949 
Heart failure 
myopathy, 936 
Heart rate 
exercise and heat tolerance, 678, 684 
Heart rate-pressure product 
catecholamines, coronary sinus, 801 
exercise and training, 801 
Heart ventricles 
loading: see Load; Preload; Afterload 
pressure: see Pressure 
Heat acclimation 
blood flow, skin, 133 
blood plasma contents during training, 
591 
brown adipose tissue, lipolysis, 1007 
enzymatic responses, 308 
exercise effects, 678 
liver size, 445 
oxygen consumption, 678 
physical fitness, 678 
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sweating changes, 133 
sweating sensitivity in endurance con- 
ditioning, 822 
Heat avoidance 
spontaneous activity and, 573 
Heat exposure 
calcium ions, brain, in body tempera- 
ture control during exercise (mon- 
key), 689 
plasma contents, during training, 591 
recurrent, enzymatic responses in rest 
and exercise, 308 
vasodilation, cutaneous, 770 
Heat production 
fetal brain (sheep), 747 
Heat resistance 
variations, 59 
Heat stress 
blood flow, skin, during exercise, 790 
prescriptive zone, in industrial workers, 
347 
pulmonary function, exercise effects, 
409 
renin-angiotensin action, kidney (ba- 
boon), 739 
thermal resistance variations, 59 
thermoregulatory response, woman and 
prepubertal girls, 1046 
vascular response, kidney (baboon), 739 
Heat tolerance 
exercise and, 678 
prediction, from heart rate and rectal 
temperature, 684 
Heating pad 
temperature control apparatus, 160 
Heating patterns 
colonic, thermal resistance variation, 59 
Heatstroke 
critical thermal maximum, 292 
model, anesthetized dog, 292 
organ temperature, 292 
Helium 
analyzer: see Gas analyzers 
end-tidal concentration, isoflow volume, 
807 
inhaled, penetration into alveolar 
space, 403 
inhaled, Taylor dispersion, 403 
Helium-oxygen breathing 
flow rate response, normal, 942 
Hematocrit ratio 
carbon monoxide and altitude effects, 
365 
Hematologic responses 
carbon monoxide and altitude, compar- 
ative study, 365 
Hemodilution 
training and heat acclimation, 591 
Hemodynamics 
angiotensin antagonism during exer- 
cise, 440 
Hemoglobin 
carbon monoxide and altitude effects, 
365 
cytochrome aa,, 858 
trained boys and fit young men, 1085 
Hemoglobin-ligand 
interaction, whole blood, temperature 
effects, 545 
Hemoglobin-oxygen affinity: see also Oxy- 
gen affinity 
regulation, components (cow, sheep, hu- 
man adult), 632 
temperature effects, 545 
Heparin 
pulmonary vascular response to mi- 


croembolization, time course, 51 
Hering-Breuer reflexes: see Reflexes 
Histamine 

f-adrenergic mechanisms, pulmonary 
circulation, 612 

aerosols, bronchomotor response, ozone 
effects, 626 

airway mast cells, 271 

arterial plasma, antigen aerosol effects, 
airway, 271 

inhaled, bronchial reactivity, 643 

pulmonary edema, permeability indica- 

tors (sheep), 99 
Hormones 

exercise, 425 

exercise after training, 953 

protein metabolism, lung, 463 
Humidity 

pulmonary function, exercise effects, 

409 
Humoral agents 

vasoconstrictor responses, pulmonary, 

B-receptor mechanism, 612 

Hyaline membrane disease 
cardiac output shunt components, quan- 
titation (lamb), 352 
Hydrochloric acid 
respiratory responses, 1075 
Hydrogen ions 
disequilibrium, postcapillary, during 
carbonic anhydrase inhibition, 582 
flux, intracellular, myocardial, 925, 931 
muscle, exercise effects, 852 
Hydroxide 
flux, intracelluiar, myocardial, 925, 931 
B-Hydroxybutyrate 
utilization, endurance and, 829 
5-Hydroxytryptamine 
clearance, lungs, after hyperbaric oxy- 

gen exposure, 254 

Hygrometry 
dew-point, evaporative water loss, mea- 

surement (pigeon), 382 
Hyperbaric oxygen: see Oxygen 
Hyperbaric pressure: see Pressure 
Hypercapnia 

f-adrenergic mechanisms, pulmonary 

circulation, 612 

aspirin and, 971 

medullary respiratory neurons, 812 

ventilatory responses, 971, 1019 
Hypermetabolism 

drug-induced, ventilatory response, 72 

tissue, dinitrophenol-stimulated venti- 

lation, 72 
Hyperoxia 

medullary respiratory neuronal re- 

sponse, 812 

Hyperplasia 
lung cells, compensatory lung growth, 
27 
Hyperpnea 
exercise, 704 
Hypertrophy 
lung cells, compensatory lung growth, 
27 
heart, exercised, capillary proliferative 
activity, 306 
Hyperventilation 
eucapnic, bronchial clearance, 46 
hypoxic, at 3,850 m, 114 
Hypocapnia 
carbon dioxide pressure gradients, cere- 
brospinal fluid and cerebral capillary 
blood, 480 
Krogh model, 480 
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species differences, carbon dioxide pres- 
sure gradients, 480 
Wien effect, 480 
Hypoglycemia 
endurance and, 829 
Hypothalamus 
thermoregulatory pathways, preoptic- 
anterior, 770 
Hypoventilation 
hypoxic, at 3,850 m, 114 
Hypoxia: see also Altitude, high 
acute, prolonged, cardiovascular dy- 
namics, 784 
apnea, respiratory patterns, neonatal, 


aspirin and, ventilatory responses, 971 

blood volume, pulmonary arterial, 8 

brain, carbon monoxide inhalation 
(goat), 455 

cardiac dynamics after sinoartic dener- 
vation, 1012 

cerebrovascular responses (goat), 455 

coronary dynamics after sinoaortic de- 
nervation, 1012 

decompression: see Decompression 

depression, at 3,850 m, 114 

diffusing capacity, placental, for carbon 
monoxide and oxygen (sheep), 885 

fatigue, diaphragmatic, 189 

isocapnic, medullary respiratory neu- 
rons, 812 

metabolic performance (gopher), 965 

unilateral, cardiopulmonary function, 
778 

vascular response, pulmonary, 65 

vasoconstrictor response, pulmonary, 
612, 662 

vasoconstriction, pulmonary, 8-receptor 
mechanisms, 612 

ventilatory responses (goat), 455 

ventilatory response at 3,850 m, 114 

ventilatory responses, variability, 1019 

Hysteresis 
lung, 730 


Immersion 
body density, 276 
diaphragmatic function, 297 
inspiratory volume, 297 
lung volume, implications for bo¢y com- 
position analysis, 276 
volume-independent factors, 297 
Immersion, cold water 
alcohol, respiration, and skin and body 
temperature, 211 
core temperature, 216 
metabolic rate, 216 
norepinephrine response, 216 
sympathetic nervous system, 216 
Immobilization 
atrophy, time course, skeletal muscle, 
656 
biochemical adaptation, skeletal mus- 
cle, 700 
Impedance 
airway, acoustic pulse response, 523 
respiratory, forced oscillation tech- 
nique, 322 
Indicator-dilution studies 
histamine pulmonary edema (sheep), 99 
Indocyanine greer. 
splanchnic activity in highlanders, 204 
Industrial workers 
prescriptive zone, determinants, 347 
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Inert gases: see Gas 
Inertance 
respiratory, measurement using forced 
oscillatory impedance data, 322 
Infancy: see also Newborn 
airway conductance, specific, 144 
airway resistance, measurement, 155 
heated rebreathing system 155 
lung mechanics, 144 
thoracic gas volume, 144, 155 
Inflation 
lung: see Lung 
Inflection point 
pressure-volume curve, lungs, 983 
Inhalation: see also specific inhaled gas or 
substance 
toxicology, ozone, 82 
Inspiratory activity 
phrenic, integrated, 449 
temperature and carbon dioxide inter- 
actions, 449 
Inspiratory volume: see Volume 
Instrumentation: see Apparatus and tech- 
niques; Models; or the specific instru- 
ment 
Insulin 
bed rest with isotonic and isometric ex- 
ercise, 1033 
exercise effects, 302, 425 
plasma, muscle glycogen usage during 
exercise, 695 
protein metabolism, lung, 463 
secretion, cold exposure, 230 
secretion, epinephrine effects, 230 
Insulin-glucose ratio 
cold exposure, 230 
epinephrine effects, 230 
Intercostal muscle 
afferents, respiratory pattern, 20 
sleep state mechanics, 600 
thoracic volume-airway occlusion pres- 
sure relationships, 312 
Ionic strength 
hemoglobin-oxygen affinity regulation, 
632 
Irritants: see also Pollution 
pulmonary receptors, 107 
respiratory, ozone exposure, 82 
Isoflow volume: see Volume 
Isotope studies: see Radionuclide studies 
Isoxsuprine 
surface tension, fetal lung, autonomic 
control, 1039 


Kidney 
heat stress, vascular response (baboon), 
739 
Kinetics: see specific subject or site 
Krogh model 
hypocapnia, 489 


Lactate 


contents, muscle, after exercise, 852 

exercise, graded, 288 

metabolism, exercise effects, cardiores- 
piratory, 959 

metabolism, pH effects, cardiorespira- 
tory, 959 

production, lung slices, 902 

removal, splanchnic, in highlanders 204 

Lactate dehydrogenase 
liver, heat acclimation, 445 


Lactate-pyruvate ratio 
lung, 238 
Lactic acid, plasma 
exercise, 695 
training and heat acclimatization, 591 
Laplace law 
pulsating bubble technique for evaluat- 
ing pulmonary surfactant, 198 
Ligand 
hemoglobin and, interaction, whole 
blood, temperature effects, 545 
Light-dark cycles: see also Rhythm 
environmental synchronizers (squirrel 
monkey), 795 
Lipids 
mobilization, exercise after training, 
953 
skeletal muscle, trained and untrained 
men, 709 
Lipolysis 
brown adipose tissue, heat and cold ac- 
climation, 1007 
exercise effects, 425 
Liver 
function, highlanders, 204 
function, ventilation and, 714 
glycogen utilization, fatty acids increase 
and, £29 
hormonal response to exercise after 
training, 953 
metabolism, heat acclimation, 441 
size, in heat acclimation, 445 
venous outflow, ventilation and, 714 
Load: see also Preload; Afterload 
elastic: see Elastic load 
ventilatory, thoracic reflex stabiliza- 
tion, 339 
Loaded breathing: see Respiration, loaded 
Locomotion: see Exercise 


Lung 


aerodynamics, 498 

aging, morphometry, 86 

aging, normal human adult, 1054 

air space dimensions, from multiple 
pressure-volume curves, 730 

air spaces, distal, aging, morphometry, 
86 

airways: see Airway 

alveoli: see Alveoli 

capacity: see Capacity 

capillaries: see Capillaries 

carbon monoxide transfer, steady-state, 
saturation kinetics, 880 

closing volume: see Volume 

collapse, compensatory lung growth, 27 

compliance: see Compliance 

congestion: see Congestion 

diffusion, diffusing capacity: see Diffu- 
sion; Diffusing capacity 

drug metabolism, 238 

elastic recoil: see Lung recoil 

emptying body position and, 983 

flow-volume: see Flow-volume 

fluid exchange, cannulation, 899 

functional residual capacity: see Capac- 
ity 

gas mixing: see Gas 

growth, compensatory, lung collapse 
and, 27 

5-hyaroxytryptamine clearance, hyper- 
baric oxygen exposure effects, 254 

hysteresis, 730 

inflation, blood volume, pulmonary ar- 
terial, 8 

inflation, vascular resistance, longitu- 
dinal distribution, 1089 
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isolated, interdependence, 8 

isolated, ventilated, perfused newborn, 
assessment, 557 

lactate-pyruvate ratio, 238 

lavage, cardiopulmonary function, 778 

lymph drainage patterns, 894 

lymph duct, right, cannulation, 899 

metabolism, technical factors, 902 

microsomes, p-nitroanisole O-demeth- 
ylation, 238 

morphometry, 86, 965 

p-nitroanisole O-demethylation, cyto- 
chrome P,;.-linked, 238 

p-nitrophenol production, 238 

oxidation, mixed function, 238 

parenchyma, behavior of artificially 
produced holes, 648 

performance: see Lung function 

perfusion: see Perfusion 

permeability: see Permeability 

pressure-volume: see Pressure-volume 

protein, compensatory lung growth, 27 

protein metabolism, 463 

rebreathing: see Rebreathing 

receptors: see Receptors 

secretion, fetal, autonomic control, 1039 

statics, in emphysema, 721 

stereology, in emphysema, 721 

surfactant: see Surfactant 

tidal volume: see Volume 

vascular bed, diffusing capacity, single 
exhalation, 617 

vascular integrity, histamine edema 
(sheep), 99 

vasoconstrictors: see V asoconstrictors 

ventilation: see Ventilation 

viscosity: see Viscosity 

volume: see Volume 

weight, estimation, 902 

weight, normal (hamster), 721 

Lung cells 

hyperplasia, compensatory lung growth, 

27 


hypertrophy, compensatory lung growth, 
27 
Lung development 
fetal (rhesus monkey), 92 
lobar differences, fetal (rhesus monkey) 
92 
stability-distensibility discordances, fe- 
tal (rhesus monkey), 92 
Lung function 
exercise and heat during ozone expo- 
sure, 409 
measurement (small animals), 755 
ozone inhalation exercise, performance 
decrement, 75 
testing, acoustic helium analyzer, 911 
Lung mechanics 
aging (normal human adult), 1054 
continuum, 648 
infancy, 144 
normal, 942 
stress-free equilibrium volume, 3 
wave-speed theory of flow limitation, 
516 
Lung recoil 
aging effects (normal human adult), 
1054 
flow-static pressure, normal, 942 
oxygen breathing at low lung volumes, 
138 
Lung, surface tension 
fetal, autonomic control, 1039 
multiple pressure-volume curves, 730 
pulsating bubble technique, 198 
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Lymph 
drainage patterns, lung, 894 
proteins, 894 
Lymph duct 
albumin clearance, 487 
right, cannulation, 899 
thoracic and right, proportions of lung 
lymph in, 894 
Lymph flow 
thoracic and right lymph ducts, 894 


Mammary gland 
thermal effects of reproductive hor- 
mones (sheep), 668 
Mass 
adipose, exercise, 425 
body, exercise and bed rest, 126 
Mast cells 
airway: see Airway mast cells 
Maternal-fetal relations: see Placenta; Fe- 
tus 
Mathematical models: see Models; Appa- 
ratus and techniques 
Maturation 
body temperature, measurement, 1102 
Medullary respiratory neurons 
hypercapnia, 812 
hypoxia, isocapnic, 812 
Membranes 
fatty acids and cholesterol, 709 
Metabolic rate 
aspirin ingestion during hypercapnia 
and hypoxia, 971 
basal, age-related, muscle mass de- 
crease and, 1001 
brain, fetal (sheep), 747 
cold water immersion, 216 
Metabolism: see also Hypermetabolism; 
and the specific site or substance 
cardiorespiratory, exercise and pH, ef- 
fects, 959 
cold exposure (small mammals), 121 
hormonal response to exercise after 
training, 953 
hypoxia (gopher), 965 
measurement, continuous, 370, 375 
oxidative: see Oxidative metabolism 
Metacholine 
airway mast cell and histamine changes 
caused by antigen aerosol, 271 
Microembolization 
pulmonary vascular response, time 
course, 51 
Microsomes 
p-nitroanisole O-demethylation, 238 
Microspheres, labeled: see Radionuclide 
studies 
Mitochondria 
cytochrome aa;: see Cytochrome aa; 
Models: see also Apparatus and techniques 
detectors, alveolar albumin clearance, 
487 
dispersion, vascular resistance, lung, 
1093 
heatstroke, anesthesized dog, 292 
Krogh, hypocapnia, 489 
lung surface tension and air space di- 
mensions from multiple pressure-vol- 
ume curves, 730 
mathematical, behavior of holes, lung 
parenchyma, 648 
mathematical, ventilation-perfusion ra- 
tio distribution, estimation from inert 
gas data with an enforced smoothing 
algorithm, 1106 


regression analysis: see Regression 
analysis 
Monitoring 
blood pressure, utilizing an electronic 
sphygmomanometer, 379 
Morphometry 
lung (gopher), 965 
lung distal air spaces, 86 
Motor unit 
recruitment, speed and gait effects 
(lion), 672 
Mountain sickness 
renin, aldosterone, electrolyte, and cor- 
tisol responses, 421 
Mucociliary clearance 
exercise and eucapnic hyperventilation, 
46 
Mucus 
bronchial, exercise and hyperventila- 
tion effects, 46 
Muscle, 
contraction, diaphragmatic, alveolar 
expansion gradient in lateral posture, 
32 
enzymes, myopathy, 936 
exertion, steady rate exercise, 431 
fast-twitch, graded exercise, 288 
glycogen usage during exercise, 695 
glycogen utilization, fatty acids increase 
and, 829 
hormonal response to exercise after 
training, 953 
lactate contents, after exercise, 852 
mass, basal metabolic rate, age-related, 
1001 
metabolism, myopathy following train- 
ing, 936 
paralysis: see Paralysis 
phosphagen contents, after exercise, 852 
sleep state mechanics, intercostal mus- 
cles, 609 
thoracic volume-airway occlusion pres- 
sure relationship, intercostal mus- 
cles, 312 
slow-twitch, graded exercise, 288 
tension, longitudinal tracheal, expira- 
tory flow changes, 537 
Muscle efficiency 
steady rate exercise, 431 
walking speed, 431 
work rate, 431 
Muscle fatigue: see also Exhaustion 
action potential conduction velocity, 750 
diaphragmatic, 189 
electromyographic index, 750 
probability, 750 
Muscle fibers 
activity, speed and gait effects (lion), 
672 
changes during graded exercise, 288 
Muscle, heart 
force-frequency relation, hypoxia and 
sinoaortic denervation, 1012 
Muscle, heart, contraction 
exercise-training, 977 
hypoxia, 1012 
sinoaortic denervation, 1012 
Muscles, respiratory 
efficiency, 189 
elastance, effective, 312 
electromyography: see Electromyogra- 
phy 
endurance, diaphragm, 189 
fatigue diaphragmatic, 189 
strength, diaphragm, 189 
thoracic volume and airway occlusion 


pressure, effects, 312 
Muscle, skeletal 
exercised, capillary proliferative activ- 
ity, myocardial, 306 
fiber types, 829 
immobilization, biochemical adapta- 
tion, 700 
immobilization, time course of atrophy, 
656 
resistance training, biochemical adap- 
tation, 700 
Muscle, smooth 
airway, ozone-induced hyperirritability, 
626 
Muscular atrophy, dystrophy, myopathy 
see Atrophy; Dystrophy; Myopathy 
Muscular strength 
adolescent males, 834 
Myocardial cells 
carbon dioxide buffering, 925, 931 
Myocardium: see also Muscle, heart 
bicarbonate flux, transmembrane, and 
intracellular acid-base regulation, 
925, 931 
capillary proliferative activity, in exer- 
cise, 306 
metabolism, hypoxia, acute prolonged, 
784 
Myofibrillar ATPase: see Adenosine tri- 
phosphatase 
Myofibrillar salt sensitivity 
exercise-trained heart, 977 
Myoglobin 
hypoxia (gopher), 965 
Myopathy 
muscle metabolism and cardiac function 
following training, 936 


Neural activity 
thoracic volume-airway occlusion pres- 
sure relationships, 312 
Neurological syndrome, high pressure 
central nervous system-barbiturate in- 
teraction, 221 
factors, 173 
steroid anesthesia, 183 
Neuronal response 
hypercapnia and hypoxia, 812 
Newborn: see also Infancy 
body temperature, measurement, 1102 
lung, isolated, ventilated, perfused, as- 
sessment, 557 
respiratory patterns, asphyxia, progres- 
sive, 468 
p-Nitroanisole 
cytochrome P4.-linked O-demethylation, 
lung, 238 
Nitrogen washout 
single-breath, isoflow volume, 807 
p-Nitrophenol 
production, lung, 238 
Nitrous oxide 
gas trapping, 414 
Norepinephrine 
hormonal responses to exercise after 
training, 953 
plasma, responses to cold water, 216 
Nucleus 
medullary respiratory, dorsal and ven- 
tral, in hypercapnia and hypoxia, 812 


Obesity 


weight loss, composition, estimation, 
331 
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Oscillation techniques 
respiratory parameter estimation with 
forced impedance data, 322 
Osmolarity, plasma 
training and heat acclimatization, 591 
Osmosis 
gases, inert, 414 
Oxidant air pollution: see Pollution 
Oxidation 
glucose: see Glucose 
mixed function, lungs, 238 
Oxidative demethylation 
p-nitroanisole, lung, 238 
Oxidative metabolism 
cytochrome aa;, cerebral, 858, 873 
Oxprenolol 
catecholamines, coronary, during exer- 
cise, 949 
Oxygen: see also Hemoglobin-oxygen 
breathing, lung recoil and gas trapping 
at low lung volumes, 138 
diffusing capacity, placenta (sheep), 885 
dissociation curve, temperature effects, 
545 
hyperbaric, 5-hydroxytryptamine clear- 
ance, pulmonary, 254 
intake, aging, 280 
metabolic rate, measurement, 916 
metabolism, tissue, continuous mea- 
surement, 370 
saturation, temperature effects, 545 
tension, hypoxia (gopher), 965 
test, single-breath, lung emptying, 983 
transport, hypoxia (gopher), 965 
Oxygen affinity: see also Hemoglobin-oxy- 
gen affinity 
reduction by infusion of glycolytic inter- 
mediates, 102 
regulation, 632 
Oxygen consumption 
age-related, muscle mass decrease and, 
1001 
brain, carbon monoxide inhalation and 
(goat), 455 
cerebral, at different levels of oxygena- 
tion (sheep), 1080 
cold exposure (small mammals), 121 
flow-through system, 916 
heat acclimation, physical fitness, and 
exercise, 678 
lung slices, 902 
neasurement, assessment of accuracy 
of a method, 916 
open circuit, 916 
splanchnic, in highlanders, 204 
swimming, front crawl, analysis, 475 
training and heat acclimatization, 591 
Oxygen uptake 
exercise and rest, 704 
Haldane transformation, 563 
measurement, 916 
tissue, continuous measurement, 370 
Oxygenation 
fetal, cerebral (sheep), 1080 
Ozone 
bronchial hyperirritability, 626 
bronchomotor response to inhaled his- 
tamine aerosol, 626 
exposure, pulmonary function, exercise 
effects, 409 


exposure, repeated, adaptation to short- 


term respiratory effects, 82 

inhalation, exercise, pulmonary func- 
tion and blood biochemistry re- 
sponses, 75 


Paralysis 
muscle, pulmonary perfusion, regional, 
and ventilation-perfusion, 993 
Paynter filter 
electromyogram analysis, 551 
Peltier cooler 
temperature control, 160 
Pentobarbital 
high pressure neurological syndrome, 
221 
Perfusion 
heart, bicarbonate flux and intracellu- 
lar acid-base regulation, 925, 931 
pulmonary regional, and ventilation- 
perfusion, in anesthesia-paralysis, 
993 
Permeability 
indicators, histamine pulmonary edema 
(sheep), 99 
vascular, lung, in histamine edema 
(sheep), 99 
pH 
cerebrospinal fluid, measurement, 566 
flux, intracellular, myocardial, 925, 931 
metabolic responses, cardiorespiratory, 
to exercise, 959 
postcapillary changes during carbonic 
anhydrase inhibition, 582 
ventilatory responses, hypoxia and hy- 
percapnia, 1019 
Phenobarbital 
high pressure neurological syndrome, 
221 
Phosphagen 
muscle contents, after exercise, 852 
Phosphates 
high energy, myopathy, 936 
Phosphatidylcholine 
lung development, fetal (rhesus mon- 
key), 92 
Phospholipid 
pulmonary surfactant and, 39 
Phosphorylcreatine 
muscle, exercise effects, 852 
Phrenic nerve 
thoracic volume-airway occlusion pres- 
sure relationships, 312 
Physical fitness or training: see Exercise, 
training 
Physical working capacity: see Work tol- 
erance 
Physiological dead space: see Dead space 
Pilocarpine 
surface tension, fetal lung, autonomic 
control, 1039 
Placenta 
diffusing capacity, carbon monoxide and 
oxygen (sheep), 885 
Plasma 
constituents: see specific constituent 
contents, training and heat acclimati- 
zation, 591 
osmolarity: see Osmolarity 
volume: see Volume 
water-binding capacity, trained boys 
and fit young men, 1085 
Platelet aggregation 
pulmonary microembolization, 51 
Plethysmography 
infant, airway resistance measurement, 
155 
infant, specific airway conductance, 144 
Pleural pressure: see Pressure 
Polarography 
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oxygen uptake, tissue, continuous mea- 
surement, 370 
Pollution: see also Irritants 
oxidant air, pulmonary function, exer- 
cise effects, 409 
oxidants, bronchial hyperirritability, 
626 
Positive pressure: see Pressure 
Posture 
diffusing capacity, single exhalation, 
617 
lateral, alveolar expansion gradient, 32 
lateral, diaphragmatic contraction, 32 
lung emptying, 983 
pulmonary perfusion and ventilation- 
perfusion in anesthesia-paralysis, 993 
Potassium 
deficiency, breathing patterns, 1063 
total body, loss, estimation, 331 
Potassium cyanide 
respiratory responses, 1075 
Potassium ions 
plasma, training and heat acclimatiza- 
tion, 591 
Potentials 
action, conduction velocity, muscle fa- 
tigue, 750 
evoked, cytochrome aa, and, 858 
Power spectrum analysis 
muscle fatigue, 750 
Pregnancy: see Placenta; Fetus 
Preload 
ventricular, hypoxia and sinoaortic de- 
nervation, 1012 
Prematurity 
airway conductance, specific, 144 
Preoptic-anterior hypothalamus: see Hy- 
pothalamus 
Prescriptive zone 
body temperature, industrial workers, 
determinants, 347 
Pressure: see also Blood pressure 
airway occlusion, and thoracic volume, 
muscular effects, 312 
airway positive, anesthesia-paralysis, 
993 
arterial, angiotensin antagonism dur- 
ing exercise, 440 
cardiac, acute prolonged hypoxia, 784 
diastolic coronary, time index, exercise 
and, 988 
end-diastolic ventricular, hypoxia and 
sinoaortic denervation, 1012 
flow-static recoil, lung, normal, 942 
high, barbiturates and, 221 
high, neurological syndrome, 173, 183 
hyperbaric, cytochrome aa, oxidation, 
cerebral cortex, 873 
intrathoracic, shape-related increase 
during immersion, 297 
left ventricular, exercise-training, 977 
lung recoil, oxygen breathing at low 
lung volumes, 138 
mouth occlusion, diaphragmatic electro- 
myography, 262 
pleural, lateral posture, 32 
positive, anesthesia-paralysis, 993 
positive end-expiratory, measurement 
(small animals), 755 
positive end-expiratory, pulmonary 
edema formation, 14 
pulmonary vascular, lung inflation and, 
1089 
reversal, anesthesia-induced, 183 
reversal, high pressure neurological 
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syndrome, 221 
threshold, neurological syndrome con- 
vul-*on, 173 
tracheal occlusion, temperature and 
carbon dioxide interactions, 449 
transpulmonary, lung inflation and, 
1089 
transpulmonary, pulmonary edema for. 
mation, 14 
vapor, respiratory gas analysis, 164 
vascular, pulmonary edema formation, 
14 
Pressure-flow relations 
isovolume, wave-spreed limitations, 498 
isovolume, wave-speed theory, 516 
Pressure-volume relations 
fetal lungs, autonomic control, 1039 
fetal lung development (rhesus mon- 
key), 92 
inflection point, lungs, 983 
multiple curves, in determination of 
lung surface tension and air space 
dimensions, 730 
stress-free equilibrium, lungs, 3 
Pressure-volume reserve, 
lung, aging effects (normal human 
adult), 1054 
Progesterone 
thermal effects (sheep udder), 668 
Proprioceptors: see Receptors 
Protein 
compensatory lung growth, 27 
degradation, lung, 463 
intravascular masses, trained boys and 
fit young men, 1085 
lymph, 894 
muscular atrophy, 656 
plasma, thermoregulation during exer- 
cise, effects, 1026 
synthesis, lung, 463 
Protein metabolism, lung 
fasting, 463 
glucose effects, 463 
insulin effects, 463 
Pulmonary vascular bed: see Lungs 
Pulmonary disease 
chronic obstructive, diffusing capacity, 
617 
Pulmonary insufficiency 
microembolization, 51 
Pulmonary vessels: see Lung; and the 
specific pulmonary vascular process 
or condition 
Pulsating bubble technique 
for evaluating pulmonary surfactant, 
198 
Pulse 
acoustic, airway geometry, 523 
Pulse rate 
prescriptive zone, in industrial workers, 
347 
Pyruvate-lactate ratio 
lung, 238 


Quadriceps femoris muscle 
phosphagen and lactate contents after 
exercise, 852 
Quadriplegia 
thoracic reflexes stabilizing loaded ven- 
tilation, 339 


Radionuclide studies 
albumin clearance, alveoli, 487 


bronchial clearance, exercise and eu- 
capnic hyperventilation effects, 46 
cardiac output shunt components (lamb), 
352 
coronary vasodilator reserve and flow 
distribution during exercise, 988 
glucose oxidation during prolonged ex- 
ercise, 258 
histamine pulmonary edema (sheep), 
99 
metabolism, lung tissue slices, 902 
Raynaud’s phenomenon 
blood pressure, digital, 907 
Reagents 
matched, for Scholander gas analyzer, 
164 
Rebreathing 
carbon dioxide, diaphragmatic electro- 
myographic response, 262 
measurements, after saline infusion, 
246 
pulmonary capillary and tissue volume 
after saline infusion, 246 
Rebreathing system 
heated, for infants, 155 
Receptors 
airway stretch, in pulmonary conges- 
tion and edema, 107 
baroreceptors, pulmonary arterial, in 
pulmonary congestion and edema, 107 
cardiac stretch, in pulmonary conges- 
tion and edema, 107 
lung, rapidly adapting, histamine stim- 
ulation, 397 
proprioceptors, respiratory patterns, 20 
pulmonary irritant, 107 
type J, 107 
Receptors, B-adrenergic 
humoral agents, 612 
hypoxia, 612 
vasoconstrictor responses, lung, 612 
Receptors, chemoreceptors 
central, hypercapnia and isocapnic hy- 
poxia, 812 
hypoxia, influence on cardiac and coro- 
nary dynamics, 1012 
peripheral, hypercapnia and isocapnic 
hypoxia, 812 
peripheral, ventilatory response at high 
altitude, 114 
respiratory responses to sodium bicar- 
bonate, hydrochloric acid, and potas- 
sium cyanide, 1075 
Receptors, vagal 
ozone-induced bronchial hyperirritabil- 
ity, 626 
respiratory control, 844 
sulfur dioxide and, 844 
Recoil 
lung: see Lung recoil 
Recruitment 
motor unit, speed and gait effects (lion), 
672 
pulmonary vascular, edema formation, 
14 
Red cells: see Erythrocytes 
Reflectance spectrophotometry: see Spec- 
trophotometry 


Reflex bronchoconstriction: see Broncho- 


constriction 
Reflexes 
cardiopulmonary baroreflexes, in pul- 
monary congestion and edema, 107 
Hering-Breuer, sulfur dioxide effects in 
anesthesia, 844 
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respiratory, thoracic dorsal rhizotomy, 
20 
thoracic, stabilizing loaded ventilation 
in normal and cord-injured man, 339 
vagal, cardiopulmonary function during 
lung lavage and unilateral hypoxia, 
778 
Regression analysis 
muscle fatigue, 750 
respiratory parameters, using forced os- 
cillatory impedance data, 322 
Renin 
angiotensin antagonism during exer- 
cise, 440 
hypoxic decompression, 421 
Renin-angiotensin system 
vascular response, renal, to heat stress 
(baboon), 739 
Reproductive hormones 
thermal effects (sheep udder), 668 
Reserpine 
high pressure neurological syndrome, 
221 
Residual capacity: see Capacity 
Resistance, airway 
glottis area, 603 
infant, 144 
measurement, in infancy, 155 
Resistance, expiratory 
sulfobromophthalein sodium excretion 
and, 714 
Resistance, respiratory 
estimation using forced oscillatory 
impedance data, 322 
Resistance training: see Exercise, training 
Resistance, vascular, pulmonary 
longitudinal distribution, 1089, 1093 
lung inflation effects, 1089 
microembolization, 51 
viscosity-bolus technique, i093 
Respiration 
cold water immersion, 211 
cytochrome aa, and, 873 
loaded, in normal and cord-injured man, 
339 
ozone exposure, 82 
single-breath oxygen test, lung empty- 
ing, 983 
volume-time relations, sulfur dioxide ef- 
fects, 844 
Respiratory analysis 
on-line digital integration, 375° 
Respiratory capacity 
exercise, graded, 288 
Respiratory control: see Respiratory regu- 
lation 
Respiratory failure 
asphyxia, progressive, neonatal, 468 
diaphragmatic fatigue, 189 
Respiratory gases: see Gas, or the specific 
gas 
Respiratory impedance 
forced oscillation technique, 322 
Respiratory irritants: see Irritants; Pollu- 
tion 
Respiratory mechanics 
aging (normal human adult), 1054 
Respiratory muscles: see Muscle, respira- 
tory 
Respiratory neurons 
medullary: see Medullary respiratory 
neurons 
Respiratory parameters 
estimation with forced oscillatory 
impedance data, 322 
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Respiratory parameters (continued) 
frequency-dependent behavior, 322 
Respiratory patterns 
asphyxia, progressive, neonatal, 468 
potassium depletion, 1063 
thoracic dorsal rhizotomy, 20 
Respiratory reflexes: see Reflexes 
Respiratory regulation 
anesthesia, 844 
carbon monoxide inhalation (goat), 455 
chemical, during hypercapnia and hy- 
poxia, 971 
sodium bicarbonate, hydrochloric acid, 
and potassium cyanide in, 1075 
sulfur dioxide effects, 844 
thoracic dorsal rhizotomy, 20 
Respiratory resistance: see Resistance 
Respiratory stimulants 
ventilatory response, during hypercap- 
nia and hypoxia, 971 
Rhizotomy 
thoracic dorsal, respiratory response, 20 
Rhythm 
circadian, environmental synchronizers 
(squirrel monkey), 795 
diurnal, heat avoidance, 573 
diurnal, spontaneous activity, 573 
Rib cage 
mechanics, during sleep, 600 
Running: see Exercise 


Saline 


infusion, rebreathing pulmonary 
capillary and tissue volume, 246 
Salt 
myofibrillar, sensitivity, exercise- 
trained heart, 977 
Saralasin 
exercise and, 440 
vascular response, renal, to heat stress 
(baboon), 739 
Scholander gas analyzer: see Gas analyzer 
Sensitivity 
myofibrillar salt, exercise-trained 
heart, 977 
Serotonin 
f-adrenergic mechanisms, pulmonary 
circulation, 612 
Sex differences 
swimming, front crawl, analysis, 475 
Shivering thermogenesis: see 
Thermogenesis 
Shunt 
bidirectional, cardiac output 
components (lamb), 352 
Single-breath tests 
oxygen, lung emptying, 983 
Sinoaortic denervation 
cardiac and coronary dynamics in 
hypoxia, 1012 
Skeletal measurements 
exercise and bed rest, 126 
Skeletal muscle: see Muscle, skeletal 
Skin 
blood flow: see Blood flow 
evaporation: see Sweating 
sweating: see Sweating 
vasoconstriction, cold-induced, 770 
vasodilation, heat-induced, 770 
Sleep 
diaphragm mechanics, 600 
rib cage mechanics, 600 
Slow-twitch muscle 
exercise, graded, 288 
Smog: see Pollution 


Sodium 
temperature control during exercise, 
calcium-sodium theory (monkey), 689 
Sodium bicarbonate 
respiratory responses, 1075 
Sodium ions, plasma 
thermoregulation during exercise, 1026 
Somatotype 
strength, adolescent male, 834 
Species differences 
carbon dioxide pressure gradients in 
hypocapnia, 480 
Spectrometry, mass 
glucose oxidation during prolonged 
exercise, 258 
rebreathing pulmonary capillary and 
tissue volume after saline infusion, 
246 
Spectrophotometry, reflectance 
cytochrome aa;, cerebral cortex, 858, 
873 
Sphygmomanometry, electronic 
semiautomatic blood pressure 
monitoring, 379 
Splanchnic responses 
high altitude, 204 
Spinal cord, cervical 
injury, loaded breathing, 339 
Starling resistor 
expiratory flow, wave-speed limitation, 
516 
Steady state 
muscular efficiency, 431 
Stereology 
lung, in emphysema, 721 
Steroid anesthesia 
high pressure neurological syndrome, 
183 
Stimulants 
respiratory, ventilatory response, 
during hypercapnia and hypoxia, 971 
Strength 
touscular, adolescent males, 834 
Strength training: see Exercise, training 
Stress 
acceleration: see G, stress 
Stress analysis 
lung parenchyma, artificially produced 
holes, 648 
Stroke 
heat: see Heatstroke 
Sucrose 
‘C-labeled, lung permeability indicator 
in histamine edema (sheep), 99 
Suits 
anti-G, cardiovascular dynamic 
changes due to G, stress, 765 
Sulfobromophthalein sodium excretion 
cholecystokinin octapeptide effects, 714 
end-expiratory pressure ventilation 
and, 714 
Sulfur dioxide 
respiratory control during anesthesia, 


Sulfur hexafluoride, inhaled 
penetration into alveolar space, 403 
Taylor dispersion, 403 

Surface area, body 
swimming, frent crawl, analysis, 475 

Surface tension: see also Lung 
autonomic control, fetal lung, 1039 
pulmonary, pulsating bubble 

technique, 198 

Surfactant 
cholinergic control, 39 
fetal, 1039 
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fetal (rhesus monkey), 92 
pulmonary surface tension and air 
space dimensions from multiple 
pressure-volume curves, 730 
pulsating bubble technique for 
evaluation, 198 
ventilatory control, 39 
Sweating 
exercise training, 133 
heat acclimation, 133 
plasma electrolytes, thermoregulation 
during exercise, 1026 
rate, exercise and heat acclimation, 678 
sensitivity, endurance conditioning 
and, 822 
Swimming: see Exercise 
Sympathetic nerves 
cardiac and coronary dynamics in 
hypoxia, 1012 
norepinephrine response in cold water, 
216 
pulmonary vascular response to 
hypoxia, 65 
Synchronizers, environmental: see 
Rhythn, circadian 


Tachycardia 
hypoxia and sinoaortic denervation, 
1012 
Tantalum 
bronchograms, 643 
Taylor dispersion 
alveolar space, inhaled helium, 403 
alveolar space, inhaled sulfur 
hexafluoride, 403 
inhaled gas mixtures (pig), 391 
Temperature: see also Heat; Cold; 
Thermoregulation; and entries under 
Thermal 
Bohr effect, dependence, 545 
control, direct current proportional 
circuit, 160 
convulsion, high pressure, 173 
hemoglobin-ligand interaction, whole 
blood, 545 
hemoglobin-oxygen affinity, 545 
oxygen dissociation curve, 545 
oxygen saturation, 545 
Temperature, body 
avoidance behavior, 573 
carbon dioxide and, interaction on 
phrenic activity and tracheal 
occlusion pressure, 449 
cold water immersion, 211 
deep, reproductive hormone effect 
(sheep), 668 
endocrine control (sheep), 668 
lethal, 59 
neonatal, measurement, 1102 
prescriptive zone, determinants, in 
industrial workers, 347 
sweating sensitivity in endurance 
conditioning, 822 
Temperature, body, regulation: see also 
Thermoregulation 
blood flow during exercise, 790 
calcium ions, brain, during exercise 
(monkey), 689 
calcium-sodium theory (monkey), 689 
renin-angiotensin role in renal vascular 
response (baboon), 739 
Temperature, colon 
heating patterns, thermal resistance 
variations, 59 
Temperature, ccre 
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cold water immersion, 216 
Temperature, digital 
blood pressure measurements after 
cooling, 907 
Temperature, environmental 
prescriptive zone, in industrial 
workers, 347 
temperate, exercise effects, 678 
temperate, heat tolerance, prediction, 
684 
Temperature, esophageal 
blood flow, skin, during exercise, 790 
Temperature, organ 
heatstroke, 292 
Temperature, rectal 
exercise and heat acclimation, 678, 684 
Temperature, skin 
cold water immersion, 211 
reproductive hormone effects (sheep), 
668 
Tension: see also Muscle 
longitudinal, tracheal, expiratory flow 
changes, 537 
surface: see Surface tension 
Tension-time index 
coronary, exercise and, 988 
Thermal balance 
endurance conditioning, 822 
Thermal effects 
reproductive hormones (sheep udder), 
668 
Thermal maximum 
critical, heatstroke, 292 
Thermal resistance 
variations, 59 
Thermal stimulus 
temperature control apparatus, 160 
Thermoelectric apparatus 
temperature control, 160 
Thermogenesis 
shivering, 770 
Thermoregulation: see also Temperature, 
body, regulation 
behavioral, heat avoidance, 573 
colonic heating patterns, 59 
exercise, plasma electrolytes during, 
1026 
exercise, women and prepubertal girls, 
1046 
hypothalamic pathways, 770 
neonatal, measurement, 1102 
reproductive hormones (sheep udder), 
668 
Thoracic lymph ducts: see Lymph ducts 
Thoracic pressure: see Pressure 
Thoracic volume: see Volume 
Thorax 
reflexes, stabilizing loaded ventilation 
in normal and cord-injured man, 339 
rhizotomy, dorsal, respiratory response, 
20 
Tidal volume: see Volume 
Time course 
barbiturate effects, high pressure 
neurological syndrome, 221 
Time factors 
convulsion, high pressure, 173 
Tissue 
brown adipose: see Brown fat 
hypermetabolism, dinitrophenol- 
stimulated ventilation, 72 
metabolism, continuous measurement, 
370 
oxygen uptake, continuous 
measurement, 370 
volume: see Volume, or the specific site 


Toxicology 
ozone inhalation, 82 
Trachea 
compliance: see Compliance 
longitudinal tension, expiratory flow 
changes, 537 
mechanics, expiratory flow changes, 
537 
occlusion pressure: see Pressure 
Training: see Exercise, training 
Treadmill running: see Exercise, 
treadmill; Exercise, running 
Triiodothyronine 
brown adipose tissue lipolysis, heat and 
cold acclimation, 1007 


Urea 


“C-labeled, lung permeability indicator 
in histamine edema (sheep), 99 
Urinary constituents: see specific 
substance 


Vagal receptors: see Receptors 
Vagal reflexes: see Reflexes 
Vagal stimulation 
bronchial reactivity, 643 
pulmonary surfactant and, 39 
Vagotomy 
breathing patterns, 1063 
thoracic volume-airway occlusion 
pressure relationship, 312 
Vagus nerve 
lung receptors, histamine stimulation, 
397 
ozone-induced bronchial irritability, 
626 
Vapor pressure 
respiratory gas analysis, 164 
Vascular compliance: see Compliance 
Vascular resistance: see Resistance 
Vasconstriction 
cold-induced, cutaneous, 770 
pulmonary, hypoxia, repeated 
intermittent, 662 
pulmonary, sympathetic innervation 
and hypoxia, 65 
Vasconstrictors, pulmonary 
fB-adrenergic mechanisms, 612 
humoral agents, 612 
hypoxia, 612 
Vasodilation 
coronary, hypoxia and sinoaortic 
denervation, 1012 
heat-induced, cutaneous, 770 
Vasodilator reserve 
coronary, exercise and, 988 
Velocity 
conduction, action potential in muscle 
fatigue, 750 
Venous admixture 
pulmonary microembolization, 51 
Ventilation 
dinitrophenol-stimulated, role of tissue 
hypermetabolism, 72 
end-expiratory pressure, 
sulfobromophthalein sodium 
excretion, 714 
isolated perfused newborn lung, 
assessment, 557 
kinetics, transitions from rest or 
exercise, 704 
liver function and, 714 
loaded, thoracic reflex stabilization, 339 
pH and exercise, 959 
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pulmonary surfactant and, 39 
regional, lung recoil and gas trapping 
during oxygen breathing at low lung 
volumes, 138 
Ventilation distribution 
diaphragmatic contraction in lateral 
posture, 32 
isoflow volume and, 807 
Ventilation-perfusion 
regional pulmonary perfusion and, in 
anesthesia-paralysis, 993 
Ventilation-perfusion ratio 
elevated alveolar carbon dioxide 
pressure, 357 
estimation from inert gas data with an 
enforced smoothing algorithm, 1106 
Ventilatory control 
dinitrophenol, 72 
tissue hypermetabolism, 72 
Ventilatory drive 
aspirin ingestion, 971 
Ventilatory response 
aspirin ingestion in hypercapnia and 
hypoxia, 971 
carbon monoxide inhalation, 
correlation with cerebrovascular 
responses (goat), 455 
cold water immersion, 211 
high altitude, threshold stimulus, 114 
hypercapnia, variability, 1019 
hypoxia, variability, 1019 
hypoxic, 114 
reproducibility, 1019 
sodium bicarbonate, hydrochloric acid, 
and potassium cyanide, 1075 
within-day, 1019 
Ventricles: see Heart ventricles; Cerebral 
ventricles 
Viscosity 
pulmonary, longitudinal distribution, 
1093 
Viscosity-bolus technique 
vascular resistance, pulmonary, 1093 
Vitamin E deficiency 
5-hydroxytryptamine clearance, 
pulmonary, 254 
hyperbaric oxygen exposure, 254 
Volume: see also Blood volume 
closing, body position and, 983 
critical, hypothesis, in high pressure 
neurological syndrome, 221 
inspiratory, during immersion, 297 
isoflow, ventilation distribution and, 
807 
thoracic, and airway occlusion 
pressure, relationship and muscular 
effects, 312 
thoracic gas, infancy, 144, 155 
tissue, rebreathing, after saline 
infusion, 246 
Volume, lung 
acoustic helium analyzer, 911 
closing, 138, 911 
diaphragmatic contraction in lateral 
position, 32 
diaphragmatic tone, 32 
diffusing capacity, single exhalation, 
617 
low, recoil and gas trapping during 
oxygen breathing, 138 
rebreathing, capillary and tissue, after 
saline infusion, 246 
resting, 3 
stress-free equilibrium, 3 
water immersion, implications for body 
composition analysis, 276 
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Volume, plasma 
bed rest with isotonic and isometric 
exercise, 1033 
shifts, thermoregulation during 
exercise, 1026 
trained boys and fit young men, 1085 
Volume, pulmonary artery 
hypoxia, 8 
lung inflation, 8 
Volume, tidal 
compensation, in cord-injured man, 339 
low, penetration of inhaled helium and 
sulfur hexafluoride into alveolar 
space, 403 
Volume-time relations 
respiratory, sulfur dioxide effects, 844 


Walking: see Exercise 
Water 
cold: see Immersion 


evaporative loss, measurement in small 
animals by dew-point hygrometry 
(pigeon), 382 
immersion: see Immersion 
plasma binding capacity, trained boys 
and fit young men, 1085 
requirements, cold exposure (small 
mammals), 121 
total body, loss, estimation of, 331 
Waterfall 
expiratory flow, 498, 516 
Wave-speed limitation 
expiratory flow, 498, 516 
Weight 
body, composition of, 331 
loss, composition, estimation, 
comparison of methods, 331 
lung, 721, 902 
Weight training: see Exercise, training 
Wien effect 
hypocapnia, 489 
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Women 
college, response to work in the heat, 
1046 
Work: see also Exercise 
energy expenditure, prediction, 577 
industrial, prescriptive zone 
determinants, 347 
physiology, in muscle fatigue, 750 
physiology, numerical techniques, 375 
Work load 
catecholamines, coronary sinus, 801 
Work rate 
muscular efficiency, 431 
Work tolerance 
aerobic: see also Aerobic capacity 
aging, 280 


Zeitgebers 
circadian, environmental synchronizers 
(squirrel monkey), 795 
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CORRIGENDA 


Volume 42, June 1977 


Page 909: M. B. Maron, J. A. Wagner, and S. M. Horvath. “Thermoregulatory 
responses during competitive marathon running.” Ir three places T, (black 
globe, radiant temperature) should be substituted for T,,. Page 910: at the 
bottom of the left-hand column, substitute . . . R was calculated from the Stefan- 
Boltzmann equation 


R = 4.88 x 10-* €,€, (Ty* — Ta*)AJAp - - - 


And in the fourth and fifth lines from the top of the right-hand column, substi- 
tute ... and Ty, was used as an approximation of T,. . . . Page 911: in the seven- 
teenth line from the top of the right-hand column, substitute. .. . The use of T,, 
as an approximation of T, should not influence the results greatly. . . . 


Volume 43, July 1977 


Page 75: A. J. DeLucia and W. C. Adams. “Effects of O, inhalation during 
exercise on pulmonary function and blood biochemistry.” Page 79: substitute 
at the top of the left-hand column: In our experiments, the ratio of O, dosages 
would simply be the ratio of Ve exercise/VE rest. For the mean ventilatory 
volumes achieved at 25%, 45%, and 65% Vo» ma, work loads, the dosage ratios 
would be 2.6, 4.0, and 6.0 times resting, respectively. 














